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I GENERAL INFORMATION 



1-1 INTRODUCTION 

This section covers information which includes the introduction, 
description, identification and specifications for the 7970E 
HP-IB Interface. The Manual covers general infor nation, program- 
Ming, Maintenance, theory of operation, and replacement parts and 
scheMatics for the 7970E HP-IB Interface asseMbly, If More spe- 
cific information on the Hewlett-Packard Interface Bus is requir- 
ed refer to IEEE-488 1975. 



1-2 DESCRIPTION 

The 7970E HP-IB Interface allows the user to connect a 7970E 
(160 bpi, 9TK , PE) Magnetic Tape Drive to a Hewlett-Packard 
Interface Bus systeM. The slave interconnection norMally Made 
with the 7970E is also available with this HP-IB option. This 
allows the connection of Multiple tape drives to a systeM without 
the expense of Multiple HP-IB Interface Assemblies. 

The 7970E HP-IB Interface is a factory installed option only and 
is not available for field installation. For the 7970E Tape Unit 
to operate with the HP-IB Interface, a Modification to the Read 
Mother Board is required. Also, the interface will respond 
incorrectly if used with Read Control PCA's nuMbered 07970-62040. 

The HP-IB Interface consists of a Control PCA, Write Formatter 
PCA, Back Panel/Switch PCA, and miscellaneous cables (See HP-IB 
Interface Assembly, Exploded View, page S-3) . The two major 
PCA's, Control and Write Formatter Boards, contain the necessary 
electronics for tape motion and data transfer control. The HP-IB 
Interface is capable of operating at any of the six standard tape 
speeds . 



1-3 IDENTIFICATION 

Printed circuit assemblies (PCA's) are identified by a part num- 
ber and an alphanumeric code consisting of a letter, a series 
code, and a division code stamped or etched on the assembly (eg. 
A-1716-46). The letter identifies the version of the etched 
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trace pattern of the unloaded printed circuit board, The four 
digit series code pertains to the electrical characteristics 
(circuit design) of the loaded PCA. The division code identifies 
the Hewlett-Packard division that Manufactured the asseMbly. If 
the series numbers of the PCA's do not agree with the series nun- 
bers shown on the scheMatic diagrams in this Manual;. there are 
differences between the HP -IB Interface and the infor nation in 
this Manual. These differences are described in updating supple- 
ments available through HP Sales and Service Offices,, 



1-4 SPECIFICATIONS 

The HP 797QE HP-IB Interface is listed by Underwriter's Labora- 
tories, Inc. in the following catergories with respective guide 
designations: Electronic Data Processing EquipMent (EMRT), Teach- 
ing and Instruction EquipMent (WYFU), and Office Appliance and 
Business EquipMent (QOAT). 

The Canadian Standards Association has certified this 7970E HP-IB 
Interface as Data Processing EquipMent. 

This Tape Unit was designed to Meet Most European Safety and RFI/ 
EMC standards for Electronic Data Processing EquipMent effective 
prior to i. July 1978. Any questions concerning regulatory agency 
coMpliance should be directed to the local Hewlett-Packard Sales 
and Service Offices. 

The Specifications for the 797E HP-IB Interface are listed in 
Table 1-i . 



i a b .1. e i ■•■■ 1 S P L C; .1. i- I C A i J. i.) N ; > 



* E 1 ^ c x r .i. c: a .i. C h a r a c t e r .i. s t i c s 

i ■' o w e r r e q u .1. red; •*• S y # 2 . S a m p s 

■*12y 6? 7S mq 
•- i 2 y # Si) m a 

A i .1. powe r c (me s f r o m t h e s t a ri cl a r- d 797 E g ower 
113 or 23 (•:•/- 10%) v'ac 
SO to 66 hz, single phase 
4 v' A } m a x i m u m ( o n h i g h 1 .i. n e ) 

#■ i ieci'ian i c a I Charactenst j.cs 

b .i. i e : A p p rox, 36 c m x i 8 cm ^ i 4 1 n x 7 .i. n > P C A > s 

W e i q h t ; t... e s s t h an , 9 kg < 2 '.i. b . ) 

CoMpat.Lbii.Lty: This interface requires a change in the read 

Mother board, The interface will respond 

.i. n c o r r e c t 1 y if u s e cl w ,i. t h 797 E Pea d C o n t r o 1 P C A > s 
x i u m b e r e cl 797 •••• 620 4 . 

interface Cable: Standard HP 300 r eq u .i.r eMen t s (Interface cable 

not supplied with the HP -ID Mag iape Interface). 

>i< li n y .i. r o n m e n t a 1 S p e c i f .i. <:: a t i o n s 

Operating Te«p : to SS Deg . C (32 to 131 Deg . F) 

R e 1 a t i v e H ufu.dj.ty: 20 t o 8 % (no n - c o n cl e n s i n g ) 
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II PROGRAMMING 



1 INI R UD UCI I UN 



I' li .1. s s e c: t .i. o rt c o n t a i n s i n f o r m a t .i. o n o n t h e H P - I B ivsteH> H P -• I B 
Tape Functions, PrograMMing Requirements, Buffer Req u i re Men t s :> 
7 v 7 (i I::', "i" a p e C o n t r o 1 1 e r C ommq n d s > i::! n ci C a m m a n d s > I a p e C o n t r- o 1 I e r 
B t a t u s > Dev .i. c e 8 p eci f .i. e d J" u m p , a n d pera t o r C o n X r o J. s a n d I n d i <:: a! 
I o r s , 



2 ""2 HP "IB DESCRIPTION 

the Hewlett-Packard Interface Bus .i. s a carefully defined instru- 
m e n t a 1 1 o ri .i. n t e r f a c e w h j. c h s .i. m p 1 1 f i e s t h e .i. n t e q r a t 1 o n o f i n s t r u ■•••■ 
merits, calculators, and computers into systems, It Minimizes 
coMpatj.D.i.lity problems between devices and has sufficient fiex.i . ■•• 
b 1 1 1 1 y t o a c c ommo d ate f u ture p r a d u <:: t s . 

ine HP- IB employes a 16 line bus which is composed of three nan dp 
shake lines, five lines for Management (control);, and eight lines 
for data transfer. The 797 OE Magnetic Tape implementation of 
i -i t •' ■■•■ I B ci o e s n o t u s e t h e S R Q o r R E N c: o n t r o I 1 1 n e s , 

I- o r a a e v i c e t o c o m m u n .i. c a t e o n t h e b u s , .i. t m u s t b e i n o n e o f 
t h ree m o d e s : , C o n t r oiler- > T a I k e r , o r I... j. s t e n e r . T he "f a J. k e r a n d 
.... i s t e n e r m o d e s are use d b y t h e tape u n i t . T h e t a p e u i "i j. t w .i. 1 1 n o t 
o p e r a t ^ a s a c: o n t r o 1 I e r . T o r eceioe d ata, t h e u n i t m u s t b e i n a 
L i ;;> i e n m o cl e a n ci t o s e n d d a t a .i. t m u s t b e i n a Talk node, 

A b u s a e v i c e m u s t b e p I a c e d i n t o t h e T a 1 k o r L. i s t e n m o d e w i 1 1 i a 
primary command. The primary commands. My Talk Address (h"('A> and 
h y i... i s t e n r ci d r e s s ■, M i... A ) , cl .i. r e c: t t h e dev i c e t o b e a "i" a I i< e r o r a 
l .i. s t e n e r a n ci i s t h e T" .i. r s t c: o m m a n cl s e n t t o t h e t n e dev i c: e . I m m e ■■■■ 
cl .i. a t e i v f o 1 1 o w i n q t h e p r i m a r y a d cl r e s s , a s e c o n d a r y a d cl r e s s < s e c ••■• 
vnciarv command) must be sent. This secondary command informs 
t i i e dev .i. c e t o .i. n t e r p r e t t h e s u b s e q u e n t cl a t a .i. ri a par t i c u 1 a r ma n ■■-- 
i "i e r , 

i'i'ie i-ir-li-.; btanaarc! provides two ways Tor a bus device to request 

s e r v i c e , "f h e f i r s t met h o cl : . s e r i a 1 p o 1 1 1 n q , .i. s i n .i. t i a t e cl w h e n a 

b u s ci e v i. c: e > re c| u .i. r i n q s e r v .i. c: e , a s s e r'- 1 s t h e 3 e r v .i. c e R e q u e s t ( S R Q ) 

line .i. ov.;, when the controller looks at the BR 9 line and sees 1. 1 



2--1 



I ow, j. t b e g i n s a s e r i a I p o 1 1 s e q u e n c e . "(' h i s s eque n c: e i n v o 1 v e s 
serially polling (addressing) each device on the bus to find the 
u n 1 1 r e q u j. r i n g s e r v ice . W .i. t h t h i s polling m e t h o d > t h e b u s w i 1 1 

p e r a t e w i t h u p t o 3 d e v i c e s b u t .i. s s o m e w h a t s 1 o w i n t h a t t h e 
bus co n t r o 1 1 e r m u s t a d d r e s s e a c h d e v j. c e s e r j. a 1 1 y u n t j. 1 .i. t 1 o c a t e s 
the one requesting service. A faster Method of polling is paral- 
lel polling which 1 in its the nunber of devices on a bus to eight. 
T h .i. s m e t h o d is u s e cl b y t h e t a p e i n t e r f a c e . W i t h t h e P a r a 1 1 e 1 
P o 1 1 m e t h o d y e a c h d e v i c e o n t h e b u s h a s a s wit c h s e 1 e c t a b 1 e a d - 
dress of thru 7> called the fundamental address and corresponds 
to one of the eight DIG lines (8 thru :i. ) . The bus controller 
m u s t p e r .i. o d i c a 1 i y i n i t j. a t e p o 1 1 i n g , a s t h e S R Q J. i it e .i. s n o t u s e d 
w .i. t h t It e P a r a 1 1 e 1 P oil ( P P ) t e c h n 1 q u e . T h e b u s c o ntroller d o e s 
n o t r e c e .i. v e a n y s i g n a 1 f r o n t h e u n j. t t o i n d i c a t e t h e u n i t n e e d s 
s e r v i c: i n q . poll, a 1 1 d e v i c e s o n t h e b u s w h i c h r e q u i r e s e r v i c e 
a s s e r t t h e i r r e s p active D 1 1 i n e s 1 o w (logic i ) . T h e c o n t r o 1 1 e r 
knows inned lately the fundanantal address of the devices requir- 
i n g s e r v i c: e b y w h i c h D 1 1 i n e i s a sserted, A p r i m a r y a d cl r e s s 
i m b e d d e d i n t h e p r i m a r y c omhq n d is u s e d t o a d d r e s s t h e con m a ri d X o 
t h e c o r r e c t u n i t . F o r a d e v j. c e t o b e c o n e e n a b 1 e d t o t a I k o r 

1 i s x e it > t h e p r .i. Mary a d cl r e s s m u s t e q u a 1 t It e f u ri d a m e it t a 1 a d cl r e s s . 



The Tape 


l)r 


i n s t rue X .i. 


o n 


address r 


ec 


address r 


eq 


d e v i <:: e ? s 


f u 


c: a u s e e a 


ch 


secondary 


a 


( OilOODDD 




will bee one 


Mat i on . 


Th 


o f cl e v i c e 


i 


device , e c 


t . 


X o D e v i c 


•2 


state , 





i v e a 1 s o f u n c t i o n s a s a n E x t e n d e d T a 1 k e r ( T E ) , T It i s 

u t .i. 1 i z e s a u n j. q u e a d cl r e s s i n g s e q u e n c e . T h e p r i m a r y 

o g n i z e d w i t h t h i s T E i s 3 i ( cl e c: i n a 1 ) . T h e s e c o it cl a r y 

u i r e cl f o r t It i s t a 1 k e r f u it c t i o n t o b e c: o m e a c t .i. v e i s t h e 

it d a m e it X a 1 a d d r e s s . Ad d r e s s i n g cl e v i <:: e 3 i t o t a Ik w .i. 1 1 

d e v i c e t o e it t e r a s X a n d b y s t a t e a w a j. t .i. it g i t s u n .i. que 

d d r e s s t o b e c o n e a t a 1 k e r . 1 n X It e s e c: o n d a r y a 6 cl r e s s 

w It e r e D D D e q u a .1. s t It e f u i"i d a m e n t cjl 1 a d cl r e s s ) , t it e u it i t 

a t a 1 k e r an cl j. s s u e x w o b y t e s o f i d e n t i f i c: a t .i. o n i n f o r -• 

i s i n f o r m a t i o it cl e s c: r i b e s t o t It e c o n t r o j. j. <> r w l~i a t X y p e 

s a t t Ii a t a d (J r e s s 1 o c a t .i. o n , s u c h a s a p r i it t e r > s x o r • a g e 

"f he i d e n t i f y s e q u e n c e e n cl s w i t It a n A d d r e s s T o T a 1 k 

3 ( ci e c i m a 1 ) > w It i c: It p 1 a c e s t It e device b a c k i n t o a n j. d 1 e 



HP -IB TAPE FUNCTIONS 



( T a b 1 e s A - i t It r u A - 3 ) 



I n a cl ci 1 1 ion t o t It e s t a n 6 a r cl It a n d s It a k e cap a b .i. 1 i X y > t h e 7 9 7 E I -I I 
I n t e r f a c: e r e c o g n i z e s t h e i" o 1 1 o w i n g l-l P -■ I B f u it cfio n s : 



T a ike r a it 6 L i. s t e n e r 



The Talker and Listener HP -IB functions are 
device to operate in the Talker or Listener 
a n ci L i s t e it e r r e q u i r e the c: o r r e s p o n cl i n g U it t a 1 k 
nan d s > o r I n t e r f ac e C I e ar ( I PC ) signal. 



i" e c| u i r e d b y t h e 
m o d e . Bo t h i" a 1 k e r 
or Un lis ten com- 



2 - S E x t e n d e cl T a 1 k e r 

T h e E x t e n d e d T a 1 k e r ( "(" E ) f u n c t .i. o n r e s p o n d s t o t h e p r i m a r y a cl d r e s s 
of 3i(decinal>. T his i s u s e d a s a n I D E N T I F Y com m a n d s e q u e n c e t o 
p r ovi d e t wo by t e s o f s t a t u s f o r H P 3 protocol. It mu s t t e r m i -■ 
note with an Address To Talk to Device. 30 ( dec i Mai ) in order to 
put the tape unit back into the idle condition (See Table A -i for 
2 ■- b y t e i n f o r m a t i o n ) . 



2-6 Parallel Poll 

T h e H a g "f a p e i n t e r f a c e qssum e s a d e cl i c a t e d f u n d a m e n t a 1 a d d r e s s o f 
t h ru 7 ( s w i t c h s e lee t able) a n d a s s e r t s t h e c o r r e s p o n cl i n g D I D 
L i n e 8 t h r u J. f o r a r e s p o n s e to a P a r a 1 1 e 1 P o 1 1 f r o m the b u s c o n -• 
tr oiler. The following conditions result in a request for service 
by t h e h a g T a p e (i.e. P a r a 1 1 e 1 P oil re s p o n s e a s s e r t e d ) : 

a . P o w e r R e s t o r e 6 •••• F o r a n y M a s t e r i n w h i c h t h e i n t e r f a c: e i s 
c o n n e c t e d ( I D E N T I F Y s h o u 1 cl b e p e r f o r m e cl i n or cl e r t o 
cl e t e r m i n e sp e c i f i c c ap ab i 1 i t y ) . 



b. Off-Line to Qn-Line Sequence 



CO MP 


1 e t i o n 


i . 


R e w i ii 




r espo 




t h e c 




u n .i. t 




b e r p 




t o a 




r e w i n 




Off-L 


2. 


Forwa 


3 . 


Write 


4. 


Read 


S. 


Read 


6 . 


Write 


7 . 


Wr i te 


8 . 


De v ic 



o f t hi e f o 1 1 o w i n g c o m m a n d s : 
d and Rewind-Off -Line (The tape 
n d to a P ar a 1 1 e 1 P o 1 1 to ac k n o w I e d q e 
oMManci ■ Following an End coMMand, 
will a u t o Ma t i c a 1 1 y be se I e c t e cl > t h e d 
laced in Status Register #2, and wil 
P ar a 1 1 e 1 P o 1 1 af t e r conpletion of r 
cl poll response will be issued for th 
ine coMMand . 
rd Space/Backspace a Record/File 

Gap 
R e c o r d 
Record Backward 

R e c o r d 

File Mark 
e S e 1 e c t 



u n i i. 


will 


r e c e i |: 


) t o f 


t h e 


tape 


e u i c e 


HUM- 


I r e ': 


;> p o n d 


e w i n d 


. No 


e Rewind- 



cl . D a t a T r a n s f e r Required ( R e a cl i n g a n cl W r i t i n g d a t a > 

e . W r i t e E n a b 1 e E rr or 

f . Tape R unaway 

g . DEVICE CLEAR 

N o t e ; "(' h e a s s e r t i o n o f t h e u n its D 1 1 i n e cor r e s p o n ding to i t * b 
fundamental address, is the response given to a Parallel 



P o 1 1 b y t h e b u s c o n t r o 1 1 e r , refere d t o as a 

resp onse . 



Parallel Poll 



2-7 Serial Poll 

N o S e r i a .1. P oil ( S R Q ) c a p a b i 1 i t i e s w i 1 1 be provided. 



•8 



DEVICE CLEAR/SELECTED DEVICE CLEAR 



I h e D e v i c e C J. e a r / S e 1 e c t e d Device CI e a r ( D C L. / S D C ) comm a n d s a r e 
u se d t o i ii i t i a 1 i z e t h e t ap e unit t o a p r e d e f i n e d s t a t e . Th e y b o t h 
hay e t h e s a Me Me a n i n q t o t h e tape u n i t > a n d m ay be p r e c e d e d b y a 
secondary coMMand and the Device Clear data byte (predefined 



state). Che hardware and firMware are 

receipt of the DCL or 

s t a t e ) .l s t h row n a way by 

Device Clear command, the interface 

sp onse , 



SDC Messages, 
the interface 



actually r e s e t o n 1 y u p o n 

T h e data byte ( p r e d e f i n e d 

U p o n c o m p 1 e t i o n o f a 

issues a par a 1 1 e 1 p o 1 1 r e - 



The 
f o r 
Bus 



P R OCR AMM I NG R EQU 1 R EMENTS 

f o 1 1 o w i n a r e p r e s e n t s t h e g e n e r a J. s o f t w a r e / PI P -• IB r e q u .i. r e m e n t s 
interfacing the 797 OE HP -IB to a Hewlett-Packard Interface 
S y s t e m : 



■10 



Co mm an ds 



3: n o r cl e r t o i s s u e c o m m a n d s t o t h e t a p e inter f a c e , it s c u r r e n t 
state Must be a listener. If it was previously addressed to talk, 
it Must receive an Untalk (UNT) Message or an Interface Clear 

( I i '•'•' C > m e s s a g e . T h e I F C , w h e n receiv e d b y t h e t a p e i n t e r f a c e , p e r 

f o r m s a n u n t a I k o r u n I i s t e n > d e p e n d i n g o n the p r .i. o r s t a t e o f t h e 
ci e v .i. c e . 



tape unit , 



After the Listen Address (MLA) has been sent to the 
i h e n e x t m e s s a g e e x p e c t e d i s a s e c o n d a r y c o m m a n d ( t a b I e A - 2 ) . A t 
t h .i. s p o i r 1 1 , t h e b u s s h o u I d b e p u t i n t o t h e d a t a m o d e a n d a s i n g 1 e 
b y t e o I ■'■ d a t a ( D A B > \:> I a c e d o n 1 1 "i e b u s , "I" h is da X a b y t e c o n t a j. n s 
t n e a c t u a I c o n t r o I J. e r c o m m a n d s r e q u i r e d b y t i"i e d e v i c e ( t a b I e 
A ■•■• 4 ) . "i" h e •::: o m m a i"i cl s e q u e n c e o f H P - 1 B m e s s a g e s i s : 

(UN "I /IPC) Depending on previous state of device 

MLA ( table A -2 ) 

MSA ( tab le A- -2 > 

DAB (tables A-4,A~5) If required. 
( UNL) Op t ional 



2-ii Reset CoMManch* 



' I' h e r e s e t <:: o m m a n d s r e V u r n t h e 
t h e n e x t o p e r a t .i. o n t o s t a r t , 
a r e exp 1 a .i. n e d b e 1 o w : 



t a p e t o a n i. d 1 e s t a t e > w a .i. t i n q f o r 
"l" l"i e t h r v e e c 1 e a r o r r e s & t c o m m a n d s 



Interface Clear 

The Interface Clear (IPC) command is used only to un lis ten or 
on talk the tape unit, unaddress the CHI (see section 3-4 for an 
e x p I a n a t i o n o f C H I ) . 1 1 i s n o t u s e d t o r e s e t a n y o f t h e i n t e r - 
f a c e i"i a r d w a r e . I f a c o m p I e t e re s e t o f t h e t a p e u n i t j. n t e r f a c e J. s 
ci e s j. r e <:i ( h a r d w a r e a n d f i r m w a r e ) t h e I F C Must b e f o 1 1 o w e d b y a 
Selected Device Clear (or Device Clear). 



Devj.ce Clear 

l" h j. i;> c o m n a n d i s u s e d t o rese t t h e i n t e r f ' a c e t o a given k n o w n 
s t a t e (Power U p ) ■ E i t h e r a D e v i c e C I e a r ( D C ) o r S e 1 e c t e d D e v i c: e 
C I e a r ( S DC) m a y b e u s e d wit i - i or w i t h o u t a s e c: o n d a r y c o m m a n d a n d 
d a t a I:) y t e . 

(UNL/IFC) 
ML A 

MSA (table A-2) 
DAB 

DC or SDC 

SERVICE REQUEST (PP) 
UNL (optional) 



Un tal k/Un 1 is ten 

"f 1 1 e U n t a I k a n d U n 1 .i. s t e n c omm a n d s u n t a I k o r u n I i s t e n t h e t a p e 

u n .i. t . "I h is i n v o 1 v e s u n a d (J r e s s i n q t h e C l-l I c h i p > b u t d o e s n o t r e s e t 
a n y o f t h e t a p e d r .i. v e e 1 e c f r o n i c s , 



2- 12 Status Requests 



' F" h e s t a t u s .i. s o b t a .i. n e d f r o n t l"i e d e vice i n a m a n n e r s i m .i. I a r t o t h e 
c o m m a n d s e q u e n c e s . T h e p i" .t. m a r y d .i. f f e r e n c e i s t h a t t h e t a p e u n .i. t 
m u i:> t b e j. n a t a 1 k m o d e b e f o r e .i. t c: a n s e n d s t a t u s i n f o r m a t .i. o n . T h e 
f o 1 1 o w j. n q b i t s a r e r e s e t a u t o Mat .i. c a 1 1 y a f t e r t h e s t a t u s h a s b e e n 
r e a d : M u J. t j. p 1 e T r^ a c k E r r o r > (".; o m m a n d R e j e c t e d > S i n g 1 e T r- a c k E r ror > 
T a p e R. u n a way, C o n m a n d P a r .i. t y E r r^ o r , D a t a E r r o r a n d P owe r R e •••■ 
s t o r v e d . T h e s t a t u s r e q u e s t s e q u e n c e o f H P ™ "J! B n e s s age s j. s : 



(UNL/IFC) 



HI A 


(Table 


A -3) 


HSA 


( Tab le 


A- 3) 


DAD 


( Table 


A •- 6 ) 


DAB 






DAB 






(UNT) 


( op t J. 


o n a 1 ) 



2 - i 3 Powe r On arid I d e n t i f y 

I h e t a p e u n .i. t powe r s u p J. n a r e s e t s t a t e . "f ' h e D 1 <:: o r r e s p o n cl j. n g 
to the device's fundaMental address will be asserted for a Paral- 
1 e 1 P o 1 1 respo n s e after i n t e r f a c e .i. n i t i 1 i z a t .i. o n h a s b e e n c o m p 1 e. t - 
ed . The system controller should acknowledge the device's re- 
quest and subsequently enable all Parallel Poll responses and 
issue an IDENTIFY request (TE function). The Parallel Poll 

response (Request i' or-Ser v .i.ce ) is cleared on the aevice when the 

DSJ is read or with an End coMMand (See table A -5). The sequence 
o •(•"' IT P ■■•• IB Message s i s ; 

(UNL/IFC) 

HTA 31 ( oc tal ) 

HSA (Device f s FundaMental Address) 

DAB ( I d e n t .i. f y b y t e s s e n t t o 

D A B C o n t r o 1 1 e r , t a b 1 e A •■•• i ) 

(iTA 30 (octal) 

MTA (table A •3) 

hSA (Request DSJ, table A •• 7 ) 

DAB (DSJ) 
(UNT) 



i 4 R e a d D a t a f r o m T a p e 



I n o r cl e r t o 
are require 
•followed by 
Rec or d . Wne 
Parallel Po 
DSJ set t 
data has be 
coMfiand mu 
r e s p o n s e . 
c a t i o n w i t 
f h e n e x t c: o 
the hand sh a 
b y t e c o u ii t 
T h 1 s i s n e c 
t r a n s f e r r x n 
after the E 



r 


ead 


d a t a f r o m t h e t a 


P « > 


% 


d . 


Th 


e f i r s t r e q uire s 


the t 


a 


a 


se 


c o n d a r y c: o m m a n d a i \ cl cl a t 


n 


t h e 


tape is capable 


of han 


11 


re 


sponse is issued 


b y t h 


e 





a 


if no significant 


e r r o 


r 


e n 


t r 


ansf erred and an 


EOl p 


I 


St 


b 


e issue cl b y t h e 


user 




l h e E 


nd co mm and ., DIG i 


s e t ; 




h i n 


2 Msec ■ If the 


<:: o n t r 





MMand 


to the tape driv 


e j. n 


u 


l<e 


o f 


the END c OMMand , 


the 


c: 




f r o m t h e j. n t e r f a c e 


and 


cl 


e s 


sar 


y t o a s s u r e c: o m m a n 6 e 


X 


Q 


a m u 1 1 i ■••• b u r s t r e c o r d 


, t h e 




1 


u n 


1 e s s read j. n q f e w e r b y t 


e 



e vera J. c OMMand 
p e t o b e .i. n a 1 i 
a b y t e r e q u e s t t 
(1 1 .i. n g t h e 6 a t a t 
tape interface 
s occur , After 
aced on the bus 
to clear the Par 
m u s t •(•' o 1 1 o w t h e 
lier is capable 
nder 100 Microse 
o n t r o 1 1 e r m u •;:> t 
iscard the retur 
e c: u t i o n 1 ri t e q r .i. 
END c OMMand is o 
s than the re 





se 


ci u e 


n c e s 


s 


t e 


n m o d e , 







r ea 


cl a 


r 


a n 


sf e 


r , a 




and 


the 


t Pi e 


r e 


c o r d 


, 




an 


End 


a 


1 1 


-■ 1 


P o 1 1 


E 


01 


.i. 


n d i •■•■ 





f 


sen 


cl .i. n g 


c: 


o n cl s 


f r f ,- ( 




r e 


ad 


t h e 


n 


ed 


bv 


t e ::> . 


t 


V . 




When 


ii 


lv 


ne 


e d e cl 


c 


or- 


cl 


c o n ••■• 



t> 



t a .i. n s > i n w h .i. c h c a s e t h e e n d w o u 1 d f" o 1 1 o w t h e 1 a s t b u r s t o f" c:i a t a 
r e q u i r e d . T h e P a r a 1 1 e 1 P o 1 1 r espo n s e will be r e s e t auto n a t i c a 1 1 y 
w h e n t h e D S J i s r e a d f o r o t h er t h a n t h e f i n a 1 burst . T he s e - 
q u e n c e o f H P - IB m e s s a g e s f or a si n g I e b u r s t i s : 



(UNT/ 
ML A 
MSA 
DAB 
UNL 
Ser v 
MIA 
MS A 
DAB 
MSA 
DAB 
DAB 

DAB 
MTA 
MSA 
DAB 
DAB 
UNT 
UNL 
ML A 
MSA 
DAB 
UNL 
Ser y 
MTA 
MSA 
DAB 
(UNT) 



IFC) 

(table A-2) 

(Table A-2) 

(Read Record, table A--4) 



.i. c e 

( t a 

(Ad 

(DS 

(Re 

(Da 

fr 

ta 

wi 

( t 

(t 

(B 



Re 
ble 
d r e 
J S 
ad 
ta 

OM 

t h 
abl 
abl 
y te 



quest by Tape Unit 

A- 3) 
ss DSJ, table A--3) 

tus, table A -7) 

ta, table A- 3) 

c o r d 

pe, 



ta 
Da 
Re 
ta 
d 

EOl) 

e A -3) 
e A-2) 
c o u n t 
d i s c a r d d a t a b y t e s ) 



This sequence is needed 
f o r h i g h p e r f o r m a n c e 
c: o n t r o 1 lers only. 1 1 
does n o t a f f e c t f i n a 1 
byte values. 



( table A-2) 
(table A-2) 
(End, "(able A--S) 

ice Request by Tape Unit 
( table A-3) 

( Ad d r e ss DS J , t ab 1 e A-3 ) 
(DSJ Status, table A-7) 



A i: y p i c a 1 s e que n c e f o r a m u 1 1 i p 1 e b u r s t r e c o r d j. 



(UN 
ML 
MS 
DA 

UN 

c- .. 

M T 
MS 
DA 
MS 
DA 

DA 
UN 



T/1FC) 

A (table A-2) 

A (table A-2) 

B (Re a d R e c o r d , t a b 1 e A • 



4) 



r v .l c e R. e q u e s t b y T a p e Unit 
A ( A d d r e s s D S J , t a b 1 e A - 3 ) 
A (Ad d r e s s D S J , table A - 3 ) 
B (DSJ Status, table A-7) 
A ( R e a d D a t a , t a ble A - 3 ) 
B (64 bytes froM 

Tape, not 
B tagged wi th EOl ') 
"(" 



Service Request by Tape Unit 
MTA ( table A -3) 
MSA (Address DSJ, table A-3) 
DAB CDS J Status, table A- 7) 
MSA (Read Data, table A-3) 
DAB (6 4 b y t e s f r o m 

" tape not 
D A B t a g q e d w i t h E 1 ) 
UNT 
Service request by Tape Unit 



S e r v 
MTA 
MSA 
DAB 
MSA 
DAB 
DAB 
DAB 
UNT 
ML A 
MSA 
DAB 
UNL 
M I A 
MSA 
DAB 
DAB 
UN'l 
l> e r v 
MTA 
MSA 
DAB 
(UNT ) 



i c e R e q u e s t b y T a p e U n i t 
(table A •■3) 

(Address DSJ, table A-3) 
(DSJ Status, table A-7) 
( R e a d D a t a , t a b J. e A ■■■• 3 ) 
< L e s s t h a n , o r e q u a 1 t o 

64 byte s f r o m Tap e , 

tagged wi th £01 ) 

(table A™ 2) 
( table A ■2') 
( £ WD , w .i. t h D 1 1 s e t , t a b 1 e A - 5 ) 



(.table A-3) This sequence 

v t ab 1 e A •••• 2) re q u i r e d o n 1 y t"' o r 

( B y t e c o u n t l"i i q h p r e f ; o r m a n c e 

d .i. s c: a r d d a t a b y t e i» ) •::: o n t r o 1 1 e r s . 

.i. c e Re q u e s t b y t a p e u n i t 
( table A-3) 

(Address DSJ, table A-3) 
(DSJ Status, table A-7) 



13 torite Data to Tape 



This function requires commqivj sequences s.LmiI.i. ar to the Read 
Data function (see above) but without the END coMiiand, The first 
r e q u i r e s a Ul r i t e R^c o r- d s e q u e n c: e f o 1 1 owe d b y a s e r v .i. c e re cj u e -ii> t 
acknowledge (Parallel Poll) and data transfer sequence, The 
r e c o r d d a t a n u s t b e a v a .i. 1 a h 1 e o n t h e b u s w h e ri t h e wot o r s have 
reached speed csee 2-19> Byte value S> for tiMinq details), The 
E n d C o m m a n d f o 1 1 o w j. n g t h e E 1 i s n o t r e c^ u i r- e d t o 
1 e 1 P o 1 1 r e s p o n s e for a Ul r .i. t e S e q u e n c e , T It e hi P •■■• 1 
s i n g 1 e b u r s t a r e ; 



r e s e t t h e P a r a I. - 
B Messages for a 



£■■■•8 



(UNT /IFC) 

ML A (table A- -2) 

MSA ( tab le A - -2 ) 

DAB (Write Record, table A-4 ) 

UNL 

Service Request by tape unit 

MIA (table A-3) 

MSA (Address DSJ, table A-3) 

DAB (DSJ Stat us , table A-7) 

UNT 

HLA (table A -2) 

MSA (Write data, table A -2) 

DAB (Data record 

DAB to t a p e 
: tagged 

DAB with EG I ) 

UNL 

S e r y j. c e Re q u est by tape u n i t 

hi A (table A-3) 

MSA (Address DSJ, table A-3) 

DAB (DSJ Status, table A-7) 
(UNT) 

The HP -IB messages for a multiple burst are: 

(UNT/ IFC) 

HLA ( tab le A -2) 

MSA ( tab le A- -2) 

DAB (Write Record, table A-4) 
UNL 

Service Request by tape unit (1st Burst) 

MTA ( tab le A-3 ) 

MSA (Address DSJ, table A-3) 

DAB (DSJ Status, table A-7) 
UNT 

ML A (table A-2) 

MSA (Write data, table A --2) 

D A B ( D a t a 

DAB r&c o r d 

: t o t a p e 

DAB 64 byte bur s t ) 
UNL 

Service Request \^y tape unit (2nd Burst) 

MTA (table A-3) 

MSA (A d d r e s s D S J , t a b 1 e A •- 3 ) 

DAB (DSJ Status, table A-7) 
UNT 

ML A ( table A -2 ) 

MSA (Write data, table A-2) 

DAB (Data 

DAB re c o r d 



2-9 



DAB 
UNI... 
Ser 
MT A 
MSA 
DAB 
UNT 
ML A 
MSA 
DAB 
DAB 

DAB 
UNI... 



to tape 
64 b y te burst ) 

vice Re q u e s t b y t a p e unit 
(table A -3) 

( A cl d r e s s D S J , t a b 1 e A -• 3 ) 
(DSJ Status, table A -7) 



( tab le A -2) 
(Write data, 
(Data record 

to tape 

tagged 
with EG I) 



table A--2) 



v i c e R e q uest by t a p e u n i t 
( table A -3) 
M b f«i ( a d d r e s s DSJ, t a b 1 e A -• 3 ) 
DAB (DSJ Status, table A -7) 
UNT 



u> t.\ r 
MIA 



(Nth Burst) 



16 Loop back 



:t n 





r d e r t 


o assure correc 


1 j. I"l 


k 


(CHI 


and Microproces 


i n t 


e 


r f ace 


f r o m t h e c o n t r o 


and 




e c h o e 


d back to the 


t e c 


t 


i o n o f 


"stuck" data o 


or 




Nano 


P r o c e s s o r i s 


n o r 


M 


a 1 O p ti: 


rat ing speeds . 


r e s 


u 


1 1 j. n 


a c omp le te 


1 j. n 


e 


s. In 


t e r n a 1 1 y , the I 


tran 


sc i oer 


s, Micro pro cess 


spe 


e 


d . 1 1 


Must b e n o t e d 


the 




buf fe 


r Must be read 


Wr i 


te tape 


c o m m a n d s ■ T h e 



t operation of the HP -IB coMMun icat ion 
s o r ) , all d a t a b y t e s ar e r e c e i v e d by t h e 
1 1 er, s t o r e < i i nter n a 1 1 y i n t h e b u f f e r , 
c o ii t r o i !L e r w h e n r e q u e s t e d to do s o . D e ■■■• 
r c o n t r o 1 I i n e s as w e 1 1 a s a f a u 1 1 y Cl-I I 
p o s s i b I e by e x e r c i s i n g t l"i e I/O s y s t e m a t 

"(' h e H P 3 recoMMe n d e d data pa 1 1 e r n s 
exercising of 13 of the 16 HP- IB signal 
o o p b a c k o p e r a t i on e x e r c i s e s t h e C H I , b u s 
or, a n d h a n d s h a k e log! c a 1 1 a t o p e r a t i n g 
t h a t t h e Loop b a c k i n f o r m a t i o n s t o r e d i n 
t> a c k b e f o r e i t i s d e s t r o y e d w i t h R e a d o r 

HP-IB Messages are: 



(UNT/ IPC) 
ML A (table A ■■••£.) 

MSA ( HP ■■■■ I B L o o p back, t ai:) 1 e A-2 ) 
DAB (Bit patterns 

: 2S6 bytes 
D A B t a g g e d w .i. t h E 1 ) 
UNI... 

S e r y i c e Re q u e s t b y Tape U n i t 
MTA (table A- 3) 

MSA (HP -IB Loopback, table A- 3) 
D A B ( D a t a b y t e s t o c o n t r o 1 1 e r 

1) A B t a g g e d w .i. t l"i E 1 ) 



2 -10 



UNT 

ML A (table A--2) 
MSA (DSJ Command , 
DAB (table A- 7) 
(UNL) 



table A--2) 



N o t e : T h e i n t e r f a c e echo e s b a c k 1 2 9 bytes o f cl a t a 
b y t e i s t a g g e d wit h E 1 . 



The 1.29 th 



2-17 Byte Count 

i h e .i. n t e r f a c e allow s t h e u s e r t o o b t a .i. n t h e n unber o f b y t e s o f 
data read froH, or written to tape after completion of the re- 
c o r d . "f h e u s e r o b t a i n s t h e b y t e c: o u n t by p 1 a c i n g t h e i n t e r f a c e 
in a talk Mode, issuing the proper secondary (see table A-3) and 
h a n d s h a k .i. ri g t w o b y t e s o f i n f o r m a t i o n . T h e f i r s t b y t e r e p r e s e n t s 
t h e m o s t sign i f i c ant v a J. u e o f the b .i. n a r y c:ou n t > w h i J. e t h e s e c o n ci 
byte represents the least significant value, The HP- IB Messages 
are : 

(UNT/ IPC) 
MTA (table A-3) 
M S A (By t e C o u n t , t a b 1 e A - 3 ) 
D A B ( M o s t s i g n i f i c a n t b i n a ry v a 1 u e ) 
D A B ( L e a s t s i g n i f i c a n t b i n a r y value) 
UNL (Optional) 



18 BUFFER REQUIREMENTS 



The 


.i. n t e r 


face 




p o n s 


e caj 


pab 11 


i t y a 


u s e c 


/ b y t e 


(BOO 


K H z ) . 


b u r s 


t . 


If 


a 64 


b u r s 


t S 1 s 


appr 


o x iwat 


d r i v 


e s p > 


iEed 


i i "i .l n c 


T i m e 


(CRT 


) of 


a b o u t 


(1600 bp 


i) . 


Cr i t 


b e g i n n i n g 


w l'i e n 


l h e m 


r e s p 


onse , 


and 


e n d .l 


b y t e 


o f d i 


a t a t o t h e 



s i z e .l s 1 2 8 b y t e s w i t h 
fter 64 bytes and op 
T h j. s a I X o w s f o r a n a v e 
b y t e b urst 1 e n g t h j. s 
e 1 y 64/ ( s * 16 ) se c o n 
h e s / s e c . T his r e p r e s e n 
0.89 Msec f o r a 4 S i n c h 
i c: a I R e s p o n s e T i m e r e f 
i c r o p r o c e ss o r i n i t .t a t e 

n g w h e n the b u s <:: o n t r o 
in ter f ace . 



Parallel Poll 


r e s •■•• 


erates at a speed 


of 2 


rage of 64 bytes 


p e r 


used > the t iMe be 


t ween 


ds, where s is 


t h e 


ts a Critical Res 


p o n s e 


e s p e r s e c o n d 


cl r .i. v e 


ers to the ticae p 


e r i o d 


s t h e Parallel 


P o 1 1 


1 1 e r r e t u r n s t h e 


f i r s t 



2-19 7970E TAPE CONTROLLER COMMANDS 

Many of the functions per for Med by the computer interface/ con- 
troller (13183A for the HP21XX or 3021SA for the HP30 00) are 
i m p 1 e m e n t e d w i t h i ii t h e t a p e u n .i. t w i t h a n PI P - 1 B i n t e r f ace . "f ' h e s e 



11 



Tape controller functions Must be preceded by the secondary ad- 
dress (HSA) OiiOOOOi (with Tape in Listen Mode), which indicates 
the following data byte (DAB) represents a coMMand (See 2-iO 
CoMMQnds) to be per for Med by the tape drive. 

references are Made 
is ass u Med that on 
will clear t h e P ar a 

D S J " v e c tor, w h i c: h i. 

OMMand with DID "i" 

t e v a 1 u e n o t e q u a 1 t 
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r e c 


o g n i t i o n o f 
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1 ' P o 1 1 
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s nor Mall 


y t h e 
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I f 


o o n e o f 
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i g n o r e 


t h e 
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Off" 
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ion c OMMand 



Also note that all controller functions, with exception of the 
D e v i c e S e 1 e e t a n d R e w i n d •••■ o f f - 1 i n e c o m m a n d s , c o m p 1 e t e t h e i r s e - 
q u e n c e w i t h a P a r a 1 1 e 1 P o 1 1 r e s p o n s e . Next t h e D S J s h o u 1 d b e 
read. If equal to "0", the task was successfully coMpleted. If 
equal to "i", unexpected status occurred and the user should read 
" S t a t u s " . "f h e f o 1 1 o w i n g d e f .i. n e s the "f ape C o n t r o 1 1 e r c o m m a n d s f o r 
the c OMMand register byte value indicated below: 



Reserved 



i 



Select Unit 



W h e n t h e U n i t S e 1 e c t c a p a b i I i t y is a v a i 1 a I:) 1 e t o a n o p e r a t o r , 
c OMMand selects tape drive "0" as indicated by the operator 
lee table buttons thru 3, located in the corner of the 
drive front panel. The coMMand also assigns the information 
•tained in Status Register #i and #2 to Unit and disables 
P a r a 1 1 e 1 P o 1 1 r e s p o n s e s f roM o t h e r units. I f U n i t h a s n o t 



t h j. s 
se ••■• 

tape 

c o n 
a 1 1 

b e e n 



s e I e c t e d , t h e s t a t us f o r r agister # 1 a n d * 2 will o n 1 y i n d i c a t e 



Off -Line. The unit will respond with a Parallel Poll once it 
been se lee ted . 



h a s 



2 ~- Select Unit i 

S i m i 1 ar t o " Se 1 e c t Un i t " 

3 :: » Select Unit 2 
SiMilar to "Select Unit " 
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4 ■■-• Select Unit 3 

S i m i 1 ar t o " Se J. e c t Un it " 

5 - Write Record 
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1 1 e 1 


the DSJ 


set to 


The 


user 


has 


sec for 


a 45 ips dr 


ive ) b 


e f ore 


d a t a 


u m i n g t l'i e Motors 


were 


completely 


of the d 


r i v e i n j. n c 
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he Write 
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s sec (the 
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ap ) to place data on 
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ve ) , 







ows the user t 
r i t e a reco r 
Record connand 
efore the tape 

asserted with 
375/s sec (8 m 
n the bus (ass 

is the speed 
stopped when t 

has a Mini mum 

n o m i n a 1 inter 
r a 1 1 e 1 P o 1 1 r e 
x incite ly 13 ms 

Data May be transferee! via either Burst Mode or Block Mode. 

Burst Mode - Data is transferee! in bursts of 64 bytes each. The 
last burst consists of 64, or fewer, bytes with the last byte 
tagged with EOI . The interface indicates it is ready to accept 
the next burst via a Parallel Poll response. When the interface 
has responded to a Parallel Poll, the user is responsible for 
clearing the Parallel Poll in the interface. Clearing the Paral- 
lel Poll is inplenented either by reading the DSJ vector or by 
issuing an "End" coMMand with DIO i asserted. (Data transfer 
rate less than or equal to 2 us/byte) 

Block Mode •• Data is transferee! in blocks of any length (20 48 
bytes naxiMUM reconnended ) . The initial i28 bytes will be trans- 
fer ed at 2 us/byte. All successive bytes are transfered at tape 
drive speed, where data rate ~ l/(16G0*s) in seconds/byte, and 
s--tape speed in inches per second. During block Mode, all Paral- 
lel Poll responses after the initial PP response should be ig- 
nored. Following the last data byte tagged with EG 1, the "End" 
coMMand should be sent with DIO "i" asserted. All Parallel Poll 
r e sp o n se s t h a t follow should be recognized. 

For both Modes, in a tiMe period greater than the CRT (Critical 
Response TiMe, see 2.18, Buffer Requ irenen ts) , after the EOI has 



b e e n a c c e p t e d by t he i n t e r f a c e , a f i n a 1 
will be asserted indicating the task 
user should read the DSJ vector j if DSJ : 
in the write operation. If the DSJ ~ 1, 
s t a t u s b e e x a m i n e < i a n d d i a g n o s e d . 



parallel poll response 

is coMpleted. Next, the 

; , no errors were f o u n ( i 

it is recoMMended that 
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<:> Wrixe i ■ .1. .1. e liar k (i 01 ) 



l ft .i. s c o n m a n ci c a u s e s a l :: ' 1 1 e i) a r k to D e w r .i. t t e n o n t a p e . I h e 
h .i. t .t. n t h e s t a t u s wor d .i. s s e t t o 1 to c o n f .i. r m t h .i. s o p era t .i. o n , 



:oi 



7 «•■• Write Gap 

I h .i. s c:o mm and allows the user to forward space and erase appro xi. ■••■ 

rtately 3 , 7S inches of tape. Oftentimes this is useful if a sec 

t i o n o f t ap e i s f o u n d where nu 1 t .i. p 1 e r e •■•• t-r j. e s f a i I f or a U) r .i. t e 

o p e r a t .i. o n . "f h e u s e r c a n t h e n skip over t h e p o r • t i o n o f d e f e c t .i. v e 
t a p e a n d p r o c: e e d w 1. 1 h t h e W r .i. t e o p e r a t i. o n . 
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K e a ci R e c o r (J 



This coMMand is used to transfer information from tape to the 

u s e r , u n t j. I a Re c o r d Mark o r F i 1 e ha r k ( £ F ) i s f o u 1 1 d . Data May 

b e a c c e p t e d f r o m t h e d r i ye b v o n e of two Met h o d s > B u r s t ii o ci e o r 
B i o c k m o d e . 



B u r s t ft o d e ••■• E a c: h v i m e t h e b u f \ e r I' i as 64 b y t e s o f d a t a ready t o 
b e b u r s t e d to t he user, a P a r a 1 1 e 1 P o 1 1 r e s p o n s e i is .i. s s ued w i t h 
the DSJ set to 0. The user has about 64/<i60 0*s) sec (CRT) to 
initiate the transfer <"s" is the drive speed in inches/sec), 
This QMOunts to about . 89 Msec for a 45 .i.ps drive, If data tran- 
s f e r .i. s n o t i n i t .i. a t e d w .i. t h j. n t h e C R "i > a t i m i ri g err o r r e s u 1 1 s 
indicating an overrun of the buffer has occurred. The last burst 
w i 1 1 c o n t a in 64 o r 1 e s s b y t e s w i t h t h e la s t b y t e tagged w i t h \i 1 . 
Note t h a t t i'i e u s e r n a s t h e r e s p o n s .i. b i i i t y o f c J. earing t h e i :) l :> 
r e s p o i "i s e ■(■'' or- e a c h 1^ u r s t , e .i. t h e r i:) y rea d i ri g t h e DSJ v e c t o r o r 
sending the "End" coMMand w.i. tn DIG " i " set. 



B I o c k H o ci e ■■■■ T ft e u s e r m u s t s t .i. J. 1 j. n .i. t .i. ate d a t a tra n ^> f ' er w .i. t h .i. n 
X he !i C R T " f r o m f ii e f i r s t 1 :: ' a r a 1 1 e 1 P o 1 1 . T h e i n t e r f a c: e c a n t h e n 
t r a ri s f e r cl a t a c: o n t i n u o u s J. y a t 2 u s / b y t e f o r t I'i e f .i. i" s t i 2 8 b y t e s > 
t h e n a t t a p e d r .i. v e rate :::: 1/(1 6 # s ) s e c: o n cl s / b y t e f o r a 1 1 r e m a .i. n ■••■ 
.i. n g b y t e s o f ci a t a ( s j. s t ii e ci r i v e s j:) e e cl .i. n i n c: ft e s p e r s e c o n cl ) , 
The .Last byte will be tagged with EOI . Note that the has the 
r e s p o n s j. b .i i i t y o f c: I e a r i n q t ii e ! :> a r a 1 1 e 1 P o 1 1 r e s p o n s e . 

l ;: o r e i t n e r mo ci e o f ci a t a t r a n s Per , t Pi e u s e r m u s t s e n (i t he " E n ci " 
c o m m a n a -, wit I'i D 1 u " 1 " s e t > f o 1 j. o w i n g t I'i e byte tagged w i t ii P. 1 . A 
Parallel Poll response Will be set so Me tine greater than trie CRT 
(See 2.18, Buffer Requirements) ana after the EDI transfer. This 
f i n a 1 P a r a J. I e I P o 1 1 i n d i c a t e s c o m p I e t i o n o f t I'i e ope r a t .i. o n , 1 1 j. x 
now up to the user to read the DSJ vector ', if DSJ :;:: no Krror^ 
o c: c u r r e ci i n t he read o p e r a t .i. o n > .i. f t i'i e D S J :::: 1 i t j. s r e c o m m e n cl e cl 
that the user read status. The status w.i.11 indicate why the read 
w a s i'i o t s u c c: e s s P u .1. . 
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I i i s e: o m m a i "i d .i. s r e c e .i. v e d b y t h e t a p e i n t 
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Backspace Record 



S.lm.1. lar to Forward Space Record. However , if a Beginning -of -Tape 
(Load Point) or File Mark (EOF) is encountered, the DSJ is set to 
1 . Fape woti o n s t o p s i n a 1 1 case s . 

1 3 :::: F orward S p a e: e F i 1 e 

S.i.M.i.lar to the Forward Space Record. The final position of the 
tape is .i.MMeel lately following the End -of -File Mark just read and 
just preceeding the next Record or File Hark, The DSJ is set to t) 
and the Parallel Poll response is asserted. If an EOT is detected 
the DSJ is set to i, status is set, and Motion continues. If a 
Record nark is encountered, the DSJ is not affected and Motion 
continues until either a File Hark is found or enough tape has 
passed for the tape runaway condition to be Met. 



i4 



Backspace File 



SiMilar to the Forward Space File /Record, Motion stops after the 
first File Hark or Beg inn inq- of -Tape (Load Point) is detected in 
a r • ever s e el .i. r e c t .i. o n , A t t h a t p o 1 n t t h e P a r a 1 1 e 1 P o 1 1 r e s p o n s e i s 

asserted. If a BOT was encountered, the DSJ is set to i. Other 

wise .i. t is se t to . 



IS 



R e w i n el 



This co mm and causes the transport to start rewinding the tape 
16 j. p s . A P a r a lie! P o 1 1 re s p o n s e j. s s e n t b y t h e i n t e r f a e: e 
a c k ri o w 1 e el g e t l"i a t t i"i e r e w i n d 1 s b e 1 n g e x e c u t e el . W h e n B T 



ci e t e e: ted, 
h a 1 1 e ei . 
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i 



Rewind and Go Off- Lin 8 



S .i. m J. 1 a r to Rewind e x c e p t t h a t t h e s e I e c t e d u n i t i s t a k e n o f f I i n e . 
Note, t h a t t e n s i o n is s 1 1 1 1 a p p 1 i e d t o t h e t a p e . 1* h i s c o m m a n d 
w i 1 1 n o t unlo a d t h e t a p e . No P a r a J. 1 e 1 P oil r e s p o n s e i s i s s u e d a t 
t h e c o m p i e t i o n o f t h i s c o m m a n d . 
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R e a ci R e c o r d B a c k w a r d 
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Read Re c: o r d i n t h e f o r w a r d d .i. r e c •- 

t h a t t hi e a c t u a 1 d a t a t h a t i s r^ e a d 

w a s r e a d j. n t h e f o r v w a r d d i r e c 1 1 o i"i .» 

.i. n t h e f o r w a r d d ,i. r e c t i o n w i 1 1 b e 

averse d i r e c t .t. o r » . T h e b .i. t s w .i. t h .i. n 

Parallel Poll response and DSJ are 

All status and DSJ vectors are set 

e R e a d R e <:: o r 6 c o m m a i i d w j. t h t h e 

Read Record Backward is issued and 

o r b a c k s i n t o L o a d P o i n t , t h e 

nt, the DSJ will be set to i and a 

asser ted . 



£■•-2 "END" COMMANDS/SERVICE REQUEST REGISTER (see table A-S) 

I" h e ' ' E N D " com m a n d w a s j. m p 1 e n e n t e d t o a 1 1 o w f h e u s e r c o n t r o .1. o C" 
features included in the interface without affecting the status 
and DSJ vectors. The result is increased flexibility to the user. 
Each DIG Line references the following command (See 2~i0 Com-- 
nan d s ) as i n ci i c a t e d below ; 



1 ; Clear Parallel Poll Response (Service Request) for selected 

d e v .i. c e o n 1 y ::r - 1 . 
No Ac 1 1 on :;:: . 

T h .i. s b j. t j. s u s e d t o p r o g r a m m a t i c a 1 1 y c 1 e a r t h e P a r a 1 1 e 1 P o 1 3. 
response issued by a device. Parallel Poll responses are also 
cleared au t onat ical 1 y whenever a DSJ is requested by a user, It 
s h o u 1 d b e n o t e d t h a ': P P r e s p o n s e s a s s o c 1 a t e d w j. t h d e v i c e s c o m m i n g 
o n •■- 1 i n e w 1 1 .1. b e i ri h .;. b i t e d . T h e D S J w .i. 1 1 n o t b e a f l ? e c t e d h y t h e 
a s s e r 1 1 o n o f t h .i. s b .i. t . 

2 : S t o p P o 1 1 j. n g f o r Data/ 1 n h .i. b .i. t P a r a 1 1 e 1 P o J. 1 r e s p o n s e s f o r 

r e a d b u r s t s f ; or s e 1 e c ted d e v i c e :;:: i . 
No Ac 1 1 on :::: . 

This co mm and is used to inhibit Parallel Poll responses by the 
selected device while a Read froM tape is in pr ogress > e.g. the 



■•■■ i 6 



u s e r wa n t s t o r e c o g n .i. z e t h e f i r s t few b u rsts of a m u 1 t .i. ■••• b u r s t 
r e c o r d a n a i q n o r e a J. I s u b s e q u e n t d a t a . T h i. s c o m m a n d only r e m a i n s 
v a 1 1 d i o r t h e d u r a t j. o n o f t h e c u r r e n t R e a d R e c o r d o p e r a t .i, o n . A 
I- a r a 1 1 <■>. .!. P o 1 1 r e s p o n s e w .i. J. 1 b e s e nt a t t h e e n d o f t h e r e c o r d w i t h 
the DSJ set to reflect the appr op late action for the data read. 
A t iM.inq e r r o r w i 1 1 n ot re s u 1 t f o r t h e t e r m .i. n ate d p o r t .i. o n o f t h e 
r e c: o r d , i-t owevtir, if a t .i. m j. n g e r r o r d j. d o c c: u r .i. n t h e re c 1 e v e d 
I j o r t .t. o n o P t h e r e c o r d > i t w .i. 1 1 b e i n d i c a t e d . 



'3 : Enable Parallel Poll responses for all 
d e v .i. c e s c o n n e c t e d to t h e i n t e r f a c e :::: 1 . 
No Ac t ion "- . 

Whenever a Parallel Poll response is asserted for a selected 

device and a given Motion coMwantl, any "OivLine PP responses 

associated with Status Register 3 or rewind comp let ions are in- 
h i b .i. t e d i.j n t i 1 r e •••• e n a b 1 e d b y t h .i. s c o m m a n d . 



v e d 



Reset DSJ Register to • ::: i. 
No Ac t ion :::: . 



'This bit is used to pr ogr a mm at ical 1 y clear the DSJ Register for 
the selected device, The DSJ is also au t OMat ical 1 y reset whenever 
a DSJ is requested by a user. 



Reser ved 



Kese r ved 



ved 



Z--2A TAPE CONTROLLER STATUS 

W h e n t i i e b u s c o n t r o 1 1 e r re q u e s t s t h e s t a t u s ( S e e 2 •••■ i 2 ■, S t a t u s 
R e q u e s t s ) f r o m the tape c o n t r o 1 1 e r ■ ? t h e t a p e ; s r e s p o n se i s t o 
return three status bytes fron the PiP-lB Interface's three status 
registers (see taple A-7 ) . The status inforMation for each regi- 
s t e r i s 1 .i. s t e d b e 1 o w : 
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2-22 Status Register *i (see table A~6) 

Each DIG Line (i thru 8) references one bit of status as listed 
below: 



On -Line ~ 1 
Off -Line - 



Indicates the current statu s of the 
bits 6 and 7 of Status Register #2. 



selected device indicated by 



Multiple Track Error (MTE) - i 
No Multiple Track Error "0 



This 


bit, when set during a Read or Write, indicates that two or 


More 


data tracks were in error. It will be reset automatically 


after 


the status has been read. During a Read operation, data 


c o m i n 


g from the transport to the HP-IB tape interface will terni- 


n a t e 


when a MTE occurs. The last byte of data (which will be 


i g n o r 


ed) will be tagged with an EOI . The Parallel Poll response 


w i 1 1 


be asserted and the DSJ set to for the existing burst of 


d a t a 


(less than 64 bytes of data currently held in the buffer). 


When 


the End-of -Record is detected, the Parallel Poll response 


will 


again be asserted to indicate that another coMMand can then 


be ac 


cepted. The DSJ is also set to 1 at that tine, During a 


Write 


operation, the data transfer will be normal. The DSJ will 


be se 


t to i for the final PP response. Note a Single Track Error- 


(STE) 


will also occur whenever a MTE occurs. 



3 : File Protected (Not Write Enabled/Write Ring Missing) ™ i 
File Unprotected (Write Enabled/Write Ring Present) = 

If a Write is attempted when the File Protect ~ : i, the DSJ is set 
to i, the Parallel Poll response is asserted and the Write 
abor ted . 



4 : Command Rejected == i 
Command Accepted ~~ 

Any attempt to perform a motion operation on a selected device 
while a rewind or other operation is in progress will cause the 
t h e c o Mman d to be r e j e c t e d . Also, i f a write o p e r a t i o n i s 
attempted on a write protected drive the command will also be 
rejected. The DSJ is then set to i and the Parallel Poll 
response is asserted. The Command Rejected bit is reset automat- 
ical I y a f t e r t h e s t a t u s h a s b e e n r e a d . 
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S i n g I e T r a c l< E r r o r ( S T E ) :: - i 
N o S i n g J. e T r a ck E r r o r == 



n g I e t r a c k error o c c u r s d u r i n g a R e a d 
ror is corrected in the device (tap 
DSJ bits are set to :i. . The Para lie 
d at the end of the Read/Write ope 
n received) , Note that a f t e r a Wr i t e 
data on tape is in error. Although t 
ror during a Read, the chances for a 
reased , These MTE's are not corrected 
nded that a record be rewritten whene 
r a Writ e operatio n . T h e B T E b i t J. s 
he status has been read. 



or Write 
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k Error 
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ver an 


STE 
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de tec t- 
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6 : End -of -Tape (EOT) = i 
NOT END-OP- TAPE = 

When an EOT is detected on the selected drive, the EOT status is 
set to i and the DSJ set to i for the final Parallel Poll 
response. Motion normally continues. The EOT status will re Ma in 
and DSJ asserted to i for each completion of an operation until 
the EOT marker on the tape has been read during a reverse motion. 



? \ At Load Point (LP) -i 
Not at Load Point = 

This bit is set when the selected device is at Load Point. 



At End -of -File (EOF) = i 
Not at End- of -File -~ 



This bit- 
tape . 



is set when the selected device has detected an EOF 



on 



2.-ZZ Status Register #2 (see table A~6) 

Each DIO Line bit references a command as indicated below: 



1 : Interface Busy - i 

Interface Not Busy ~~ 

When the currently selected device is executing a motion command 
other than Rewind, the HP -IB tape interface will be considered 
busy. If a rewind is in progress for the currently selected 
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device, the user May select a different device and initiate Mo- 
tion. If a Motion connand is issued to a device currently in a 
rewind Mode, the connand rejected bit will be set to i, the DSJ 
will be set to i, and the Parallel Poll response asserted. The 
user can request status regardless of the setting of the inter- 
face busy bit , 

2 : Tape Unit Busy -~ i 

Tape Unit Not Busy == 

This bit, when set, indicates that a Motion connand is in pro- 
gress. It could be used to deter Mine when the drive would be 
available for additional coMMands. 



Rewind i n g - 1 
N o t R e w i n d i n g 







This bit is set when a Rewind coMMand is received by the tape 

interface. It is reset when the transport is at Load Point and 

ready to accept additional Motion coMMands or it is Off -Line 
(because o f R e w i n d a n d f f ••■• L i n e com m a n < 1 ) . 

Note, for slave operation, when More than one unit coMplete their 
operation at the sawe tine, priority is given to the unit with 
the lowest unit select nuMber (0, then 1, ect.). 



Tape Runaway - i 
Not Tape Runaway 







When set, this bit indicates that the selected device has "read" 
appro xiMately 7.6 Meters (25 ft) of tape without detecting a byte 
o f d a t a ( i g n o r j. n g n o i s e by t e s ) . A t t h at p o i n t t a p e m o t i o n w i 1 1 
stop, the DSJ set to i, and the Parallel Poll response asserted. 
Tape Runaway is detected for Read/Write Record 
Backward Space Record/File connands. This bit i 
c a 1 1 y a f t e r t h e s t a t u s h a s b e en re a d . 



and Forward or 
reset auto Mali 



S : Data TiMing Error (DTE) - i 
No Data TiMing Error :::: 

T h i s b it i n d i c a t e s w h e n a R e a d / W r i t e t i m i n g error (overrun / 
u n d e r r u n ) h a s o c: c u r^ r e cJ , (i.e. t h e t ape t r a n s p o r t w a s r e q u i r e d t o 
a <:: c e p t o r p r o v i d e d a t a o n t h e b u s a n d d a t a w a s n ot a v a i 1 a b 1 e o r 
not previously accepted by the user). The DSJ is set to i for the 
f i n a 1 P a r a 1 1 e 1 P o 1 1 r e s p o n s e issue d f o r t h e R e a d / W r i t e . T he D T E 
x s r e s e t a u t o m a t i c ally a f t e r statu s h a s been r e a d . 
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6 i 8 e I e c t e d T a p e U n J. t L. e a s t S i g n i f i c a n t B i t 

7 : S e 1 e c t e d T a p e U n i t ii o s t S i g i f i c a n t B i t 

T h e s e t wo b i t s r e p r e s e n t , j. n binary n o t a t ion, t h e t ape u n i t t h a t 
i. s c u r r e n 1 1 y s e I e c t e d ( t h r u 3 ) . A 1 1 o f t l*n e s t atus b i t s i n R e g ■- 
isters i and £ represent the status of the selected tape unit, 



Reserve d 



dA STATUS REGISTER #3 



(see table A- 6) 



Note; Tape unit "On-Line" bits only indicate that a device has 
coMe o n •- 1 .i. n e a n d h a s n o t ye t b e e n s erviced < a d d r ess e d ) . Dew i <:: e s 
t h a t a r e o n • J. i n e a n cJ h awe b e e n s e r v i c e d (addressed) w i 1 1 n o t have 
t h e j. r " n - L. .i. n e " b .i. t s a s s e r t e d (i.e. w h en " n - L i ne" b i t = > a 
t a p e u n i t n a y b e e i t h e r n ••• 1... .i. n e or f f ■••• L i n e ) ■ S t atus R e g i s t e r #1 
s h o u 1 d b e t e s t e d f o r t h e d e s i r e d Li n i t i. n o r d e r to d e t e r m i n e t h e 
ac t ual slat us , 

I'::! a c h D 1 i... i n e b i t r e p r e s e n t s t h e s t a t u s .i. n d i c a t e d : 



Tape Unit "On-Line" 
"I" a p e U n .i. t N o t ' ' n ■■- L i n e 



i (See Note above) 
( S e e N o t e above) 
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are not enabled 
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Register #2) 
Se lee t coMMand 
are fin j. shed , 

II End vl CoMMand . 
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2 : Tape Unit i "On -Line" »■ i 
Tap e Un it i N o t " On ~L i n e " 

S i m J. 1 a r t o T ape U n i t . 



:::: 



3 : T a p e U n .i. t 2 ' n - i... i n e " •» i 

T ape Unit 2 No t " n ••- L i n e " - • 

B i m i 1 a r t o T ape U n .i. t . 



4 : Tape Unit 3 "On-Line" :::: i 

"f a p e U n 1 1 3 Not "0 n ■ - L i n e " -- 

S i Mil a r t o T a p e U n i t . 



'o : CoMMand Parity Error :::: i 
N o r Ma 1 C omhqii d Par i t y :::: 

T h i s b i t is s e t t o i w h e n e ver D 1 1 i n e s i t h r u 8 c: o i "i t a i n E V E N 
parity as received by the tape unit interface for a coMMand 
t r a n s a c t .i. o n . NopmqI C o m m a n d P a r i t y .i. s r e p r e s e n t e a b y a n o d d n u m ■- 
b e r o f 1 ; ' s o n I) 1 1 J. n e s i t h r u 8 . 



6 : Power has been restored :;:: i 
N o r m a 1 p o w e r c o n d i t i o n :::: 

I h j. s b j. t .i. s s e t t o i w h e n e v e r p ower .i. s a p p 1 i e d t o t h e i n t e r- 1 a c e , 
either during the nor Mai power up sequence with the On /Off switch 
o r d u r i n g a p o w e r f a i 1 / r e c: o v e ry s e cj u e n c: e , I n e j. t h e r c a s e , w h e n 
p o w e r i s r e i=> t o r e d t o t h e .i. n t e r f a c e ,. a P a r a 1 1 e 1 P o 1 1 r e s p o n s e .i. s 
asserted and the DSJ set to i. When the status is read by the 
user, this bit j -s reset automatically by the HP -IB Interface. 
T h j. s s t a t u s b i t c o u 1 d a 1 s o b _> used t o .i. n d .i. c a t e t h a t a n 1 D E N T 1 F" Y 
should ne performed by the user. 



7 ; Reserved 



8 : Reserve d 



2 ■- 25 D £ V I C E S P E C I F I £ D J' U MP k'D S J > (see table A - 7 ) 



T h e D S J' r e g i s t e r c urre n 1 1 y h a s two v a 1 ues, a n d 1 . W h e n a v a 1 u e 
o f .i. s r e t u r n e d f o r a D & J r e q u e s t , t h e j. n (J i c a t i o n i s t h a t a 



1 1 o r m a 1 c o m p 1 e t j. o n o f a comm a n (J in a s o c c u r r e d , Add .i. t i o n a I s tatus 
i s n (J t n e c e s s a ry. W h e n a v a 1 u e o f 1 J. & r e t u r n e d > additional 
i» t a t u s j. n f o r m a t j. o n s h o u 1 d b e o b t a i n e d a n d c h e c k e d . A 1 1 e m p t .1 n g t o 
execute a prior connand has resulted in an error > abnormal ter Mi- 
ll a •[ i o n , o r u n e x p e c t e d r e s u 1 1 s (e.g. E T > B T f o r F orwarcl Space/ 
B a c k s p a c e R e c o r d / 1" i 1 e ) . 



THEORY OF OPERATION 



3-1 INTRODUCTION 

T h e i r a r e four m a j o r areas w .i. t h i n t h e i n t e r f a c e > c o n t r o I a n d 

logic, CHI, buffer, and write fornatter section (see figure 3-D 
Each section interacts with the others to allow transfer of drive 

coMMands, status inf orwat ion , and data to and froM the HP-IB bus 

for 7970E operation. The following description assumes soma 
knowledge of HP -IB and HP 30 pro local. 



3-2 CONTROL AND LOGIC 

The Microprocessor (NANO) provides control for in ter face/ tape 
operations by interperting bus co««ands and Monitering interface 
and tape operations. The processor Maintains in its 16 internal 
registers the operating status, prograMMed activity, buffer in- 
formation and data routing information. This inf or Mat ion , to- 
gether with HP-IB Bus coMMands received from the CHI, and program 
instructions contained in the PROM, allow the Microprocessor to 
generate the required instructions for in ter face/ tape operation, 
The processor provides the necessary tiMMing for certain oper ac- 
tions (Gap, In ter record Gap, ramp tines, ect,.,) by sampling the 
output of a crystal controlled timing circuit. The control sec- 
tion I/O registers provide interfacing to the tape drive through 
the Control and Status board (FWD, REV, HSFWD, SELECT, ect...), 
the Read Mother board (TM, EOB, STE, IDB, ect.), and the Write 
Mother board (SWS, WC, ect.). 



3-3 BUFFER 

The buffer provides 128 bytes of storage to allow equalization of 
the different data transfer rates between the HP -IB bus and the 
t ape uru t . Th e tape unit (45 i p s a t 1600 b p i ) , c an h an d I e da t a 
at 72 KHz while the bus transfer rate is 500 KHz rate. When data 
is transferee! fr om the bus to the tape unit for storage, the 
buffer is initially Pilled with one 128 byte burst at 500 KHz. 
The tape begins removing this data froM the full buffer. When 
the buffer data is reduced to the 1/2 full point, a 1/2 full flag 
(Parallel Poll response) indicates to the bus controller that the 
buffer will accept a 64 byte data burst to refill the buffer. 
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Figure 3--1 7970E HP-IB INTERFACE BLOCK DIAGRAM 
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4-1 INTRODUCTION 

T h i s s e c t .i. o n cove r s o p e r a t o r c o n t r o 1 s a n d i n d .i. c a t o r s > t r o u b I e •■•• 

shooting, installation/rettoval, and slave operation of the 7970E 
HP -IB Interface ■ 



4-2 OPERATOR CONTROLS AND INDICATORS 

The only specific: HP -IB control available to the technical opera- 
t o r i s a s witch s e I e c t a b I e " F u n d a m e n t a I A cl d r e s s " I o c a led o n t h e 
r e a r o f t h e t r a n s p o r t . 1 1 i s use d t o s e I e c t a n a d d r e s s b e t w e e n 
a n d 7 w h i c h c orre s p o n d s to t h e H P - 1 B P a r a 1 1 e I P o 1 1 I i n e s e i g h t 
t h r u o n e ■ 

The controls and indicators n or Mai I y used with the 797 OE (Reset* 
R e w i i "i d , n - Line, L o a d a n d U n i t S elect) a r e f uction a 1 1 y i cl e n t i c a 1 
w .i. t h t h e H P - IB op t i o n . 



4-3 TROUBLESHOOTING 

.0 u e t o t h e com p I e x i t y o f t h e 7 9 7 E H P - 1 B I nter f a c e , no c o m p o n e i i t 
level field troubleshooting should be attempted. The Interface 
is factory tested and installed. If its operation is in ques*- 
lion, the system diagnostic containing a Loopback test should be 
r u n . P e r f o r m i n g t he L o o p b a c k t e s t < s e e 2 ~ 16, Loo p b a c: k ) f o r t h e 
tape drive will test a substantial portion of the Interface elec- 
t r o n i c s . T h e Loo p b a c k t e s t cl o e s no t t e s t t h e I ii t e r f a c e '' s tape 
Motion or formatter electronics. If an error is indicated during 
x e s ting, a v i s u a I c h e c k o f t h e i n t e r f a c: e s h o u I cl be Made t o e 1 i m i -• 
note the possibility of a poor connection and/ or incorrect set- 
u p . C h e c: k t h e f o 1 lowing i t e m s : 

a ■ ha k e s u r e all c ab 1 e c o n n e c t o r s or e a 1 i g n e d c o r r e c 1 1 y an d 
sec urel y seated . 

b . T h e F U N D A h E N "(' A L A D D R E S S t h u m b s w i t c h s h o u I d be s e t t o 
t h e c o r r e c t a d cl r e s s , 
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c: . i" h e s p e e d plug o n l h e W r i 1 e i :: ' o r m a 1 1 e r B o a r d s h o u 1 d b e 
in the correct operating speed position. 

All IC's and jumpers seated in sockets should be secure. 

Af t e r t he above c h e c k s ar e Mad e > re ••■■ r u n t he d i ag n o s t i c I... o o p b ac k 
T e s t . If the error is s t i J. 1 p r e s ent, or t h e i n t e rfoce's op e r a -- 
tion is still in question., the Interface assembly should be 
rep laced . 

(he .interface assembly should be returned on the Blue Stripe 
E x c h a n g e Progran. "f h e B I u e S t r i p e n u m b e r f o r t h e 7 9 7 E H P ■ I B 
I n t e r f a c e i s 7 9 7 •• 6 9 3 8 i . W h e n r e t u r n i n g t h e I n t e r f a c e , b e s u r e 
to return the entire assembly, which includes all itecis shown on 
page S-3 (HP -IB Interface AsseMbly). 

4 •- 4 I N S T A L L A T 1 N / R E M V A L. 

T h e I ii t e r f a c e P C A ; ' s a n d t h e b a c k p I a t e a r e i n s t a 1 1 e d a s a s i n g 1 e 
assembled unit. To re Move the interface proceed as follows: 

a . Shu t power off . 

b . R e m o v e the p o w e r c o n n e c t o r J 6 f r o m t h e C o n t r o 1 B o a r d . 
Renove the screw > located by IC U90, on the Control 
Board . T o r e leas e t h e b a r b s a t t he en d s o f t h e p I a s t i c 
s t a n d o f f s , c: o m p r e s s a n d w o r k t h e b a r b s t h r o u g h 
t h e j. r h o 1 e s as t h e c: o n t r o 1 b o a r d i s p u 1 1 e d u p w a r d . 
"(' h e c o n t r o 1 b o a r d .i. s h i n g e d a 1 low! n g i t t o s w j. n g u p w a r d 
f o r a c c e s s t o t h e F o r m a t 1 e r P C A . S w i n g t h e C o n t r o 1 P C A 
upward . 

c . R e m o v e t h e i n t e r f a c e - t o - 1 a p e drive c a b I e c o n n e c tors 
f r o m t h e t a p e d r i v e Co n t r o I a n d S t a t u s B o a r d > R e a <:l 
Card Cage, and the Write Card Cage. 

d . F r o m t h e b a c k o f t h e t a p e u n .i. t > r e m o v e t h e H P •- 1 B c: a b I e 
a n d t h e f our s c r e w s w h i c h s e c u r e t h e H P •■- 1 B I n t e r f a c: e 
A s s e m b 1 y b a c k p a n e 1 t o t h e t a p e u n j. t . 

e. FroM the back of the Tape Drive, rewove the Interface 
A s s e m b 1 y by r o t a t j. n g i t a s j. t i s p u 1 1 e d ou t w a r d . 

To install the interface assembly, reverse the above procedure, 
A I s o > c h e c k t h e s p e e d p 1 u g o n t h e Ul r 1 1 e I"' o r m a 1 1 e r P C A to e n s u r e 
t h a t .i. t us in t h e speed p o s j. t i o n t h a t m a t c h e s t h e o p e r a t i n g speed 
of of the tape uni t . 
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4--S HP -IB CABLE INSTALLATION 

1' h e l-i P -■ I B c a b I e is a 1 1 a c h e cl t o t h e b a c k of t h e i n t e r f a c e a s s e « b 1 y 
1 o c a t e d at t h e b ac k o f t h e t ap e drive., To c o n n e c t t h e c ab I e , 
insert it into the cable socket and tighten the two thuM screws. 
When the tape unit is installed in a Lo-Boy cabinet, re wove the 
f r o n t p a nel o f t h e c a b i n e t f o r a c c e s s to t h e b a c k o f t he tape 
unit, For More inforwation on the Lo-Boy cabinet refer to the 
Lo-Boy Cabinet Manual part no. 07970- 90921. 



ssag^crw 




j garasscfc 



Figure 4~i CABLE CONNECTION 
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SLAVE OPERATION 



i I P -■ I B h a q n e t i c T a p e s I a v e o p e r a t i o n i s i cl e n t i c a I t o t h e slave 
o p e r a t i o n o f t h e is t a n d a r d 7 9 7 E U n i t . T h e o n 1 y v a r i a t i o n i s t h e 
slave, cables are routed differently (see figure 4-1). Refer to 
the 797 OB/ E Operating and Service Manual for slave operation 
j. n f o r m a t ion. F i ugure 4 •••• 2 s how s t h e c a b 1 e c o n n e c t i o n f o r m u 1 1 j. - 
u n i t (j p e r a t i o n . 



HP-IB CABLE 



HP-IB BUS 
CONTROLLER 




\z 



~m 



m 



7970E 
RAW MASTER 



7970E 
RAW SLAVE 



HP 13194A-001 
CABLE KIT 



13194A-001 
CABLE KIT 



Figure 4-2 



797QE HP-IB MULTIUNIT OPERATION 
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PARTS AND DIAGRAMS 



5-i INTRODUCTION 

T h .i. s s e c t i o n o f t he m a n u a I c o n t a .i. n s I o c: a t i o n cl i a q raws, 
i 1 1 u s t r a t e d p a r t s b r eakdow n s ( I P B '" s ) > a n d r e p I a c e a b 1 e p a r t s 1 i s t s 
f o r t h e ? 9 7 E H P - 1 B I n t e r f ' a c e . S p e c i a I p r o d u c. t c o n f i g u r a t i o n s o r 
c h a n g e s Made si n c e t h e p r i n t i n g o f t h J. s m a n u a 1 a r e cl e s c r j. b e d b y 
u p cl a t i n g s u p p J. e m e n t s s u p p 1 1 e cl w i t h t h i s Man u a 1 . 

5-2 DESCRIPTION OF PARTS LIST 

"( h e h e a d .i. n g f o r e a c h p a r t s I i s t <:: o n t a i n s a 1 1 a s s e m b 1 y pa r t s 
nuMberis ( w i t h a p p 1 1 c a b I & s e. r i e. s code s ) cover e d b y t h a t 1 .1 s t . T l"i e 
P I r s t e n t r y o f t h e p a r t s 1 i s t i. n d J. c: a t e s t h e m a i n assembly o n 
w h .i. <: h 1 1 "i e list i s b a s e d . 

The columns in the parts list furnish the following information 
for each par t : 

a . R E F , D E S . /" I N D E X N . T h is c o 1 u m n 1 J. s t s t h e r e f e r e n c e 
d e s i g n a t o r o r i n d e x n u m b e r ( c a 1 1 o u t n u m b e r ) w h i c: h 
i d e n t i f j. e s e a c h p a r t i n t h e a ppropria t e 1 o g i c d i a q raw, 
parts location diagram, or IPB. Asterisks are entered to 
t h e I e f t o f a n y e n t r y w h j. c h v a r i e s f rofi t h e b a s i c p a r t s 
lists, Entries are arranged alphan umer ically . 

b . D E S C R I P T 1 N T h i s c: o 1 u m n g i y e ii> t h e n a m e a n d a b r i e f 
d e s c r i p t i o n o f t h e p a r t , 

c: . H P ? A R "I" N . T h i s c o 1 u m r^ J. i s t s t h e l-l e w I e 1 1 - P a c l< a r cl p a r t 
n u m b e r f o r e a c: h p a r t . 
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P A R T S R D E R I N G P R C E D U R E 



T o o r d e r p a r t s i v r o m I i e w 1 e 1 1 - P a c: l< a r cl , o r t o o b t a i n f u r t l"i e r 
i n I" o r m a t i o n a b o u t p a r t s > a d d r e s s t h e o r cl e r- o r j. n q u i r y t o t h e 
n e a r e s t H e w I e 1 1 • P a c: l< a r d S a I e s a n d Serv i c e ('.) f f i c e ■ W h e n o r 6 e. r- a. n g 
f ; r o m l-l e w I e 1 1 ~ P a c k a r cl g i v e t h e f o 1 1 o w i n g i n f o r m a f .l o n o n e a c: l"i p a r t : 



::>-i 



a. Model and serial nunber, 

b. Hewlett-Packard part nufuber . 

c . Description of p ar t . 

d. Circuit reference designator or index nu fiber, if 
applicable . 

e . X f the part is i n stalled o n a P C A , g i v e t h e s e r .i. e s c o d e 
which is stawped or etched on the PCA. 



4.4 PARTS AND SCHEMATICS 

A 1 1 PI P ••- 1 B I n t e r f a c e A s s e n b 1 y P a r t s L .i. s t s > P a r t s L o c a t i o n , a n d 
S c h e m a t i c s are provided in the f o 1 low i n g s e c t i o n w h i c h .i. s d i v i d e d 
i n t o t h ree sections, T h e s e t h r e e s e c t i o n s i n c 1 u d e t h e H P • - 1 B 
Interface., T h e C o 1 1 t r o 1 P C A , a n d T h e W r i t e F o r m a 1 1 e r P ('.; A . 



Pin 




DIO 1 


(1) 


DIO 2 


(2) 


DIO 3 


(3) 


DIO 4 


(4) 


EIO 


(5) 


DAV 


(6) 


NRFD 


(7) 


NDAC 


(8) 


IFC 


(9) 


SRQ 


(10) 


ATN 


(11) 


SHIELD (12) 




Pin 

(13) DIO 5 

(14) DIO 6 

(15) DIO 7 

(16) DIO 8 

(17) REN 

(18) P/O TWISTED PAIR 6 

(19) P/O TWISTED PAIR 7 

(20) P/O TWISTED PAIR 8 

(21) P/O TWISTED PAIR 9 

(22) P/O TWISTED PAIR 10 

(23) P/O TWISTED PAIR 11 

(24) SIGNAL GROUND 



(Typo 57 microribbon connector) 



Figure 



HP -IB Connector 




TO WRITE 
MOTHERBOARD 



TO READ 
MOTHERBOARD 



07970-62381 HP-IB INTERFACE ASSEMBLY 
Series 1329 Exploded View 
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REF. DES./ 






INDEX NO. 


DESCRIPTION 


PART NO. 


i 


PCA: Control 


7970-62369 




P C A : Write F o r Ma 1 1 e r 


797 0-6237 


3 


P C A : H P - 1 B C onn, Ad a p t e r 


7970-62371 


4 


PCA ; S w i t c h Ad ap t e r 


7970-62372 


S 


PANEL: HP -IB Back 


7970-01293 


6 


CBL ASSY: HP -IB 

I n t e r c o n n e c t 


797 0-62374 


7 


CBL ASSY: Board 

1 n t e r c: o n n e c t 


797 0-62375 


8 


CBL ASSY: Read Mother 


797 0-62376 


9 


CBL ASSY : Wr i t e hot h er Bd . 


07970-62377 


10 


C B L A S S Y : C o n t r o I S t a t u s 


7970-62378 


ii 


CBL : Power Conn . 


797 0-62379 


i 3 


SCREW: 6-32 X , 25PAN 


2360-0193 


1 5 


STANDOFF HEX 


38 0-0 64 4 


16 


WASHER : #10 SP . Ll< . 


219 0-0 034 


17 


STANDOFF : Plastic 


380-1 ISO 


18 


COVER: Chi. Socket 


1200-0651 


19 


RESISTOR Pack 


1810-030 7 


U39 


IC: CHI LSI 


1AA7-60 01 


U91 


IC: NANO PROC. 


1820-1692 


U93 


PROM 


797 0-6239 


Wi ,W2\Wi 


JUMPER 


1258-0124 


X S i 


SHUNT Dip 


1251-4292 



HP-IB INTERFACE ASSEMBLY 
Parts List 



07970-62381 
Series 1829 



INTERFACE 
7970E HP-IB 



HP-IB 

CONNECTOR 

ADAPTER 



Jl/3/1 Jl 



1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

41 

43 

45 

47 

49 



1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

41 

43 

45 

47 

49 



J2 

I 
A 

B 

C 

D 

E 

F 

H 

J 

K 

L 

M 

N 

P 

R 

S 

T 

■ U • 

• V 

■ W 

• X 
Y 
Z 

AA 
BB 



7970E 
MAGNETIC 
TAPE UNIT 

1 Control S Status - J2 

JX Read Mother Bd. - J15 

J Write Mother Bd. - JIO 

IX 

2X 

3X 

4X 

5X 

6X 

7X 

8X 

9X 

10X 

11X 

12X 

13X 

14X 

15X 

16X 

17X 

18X 

19X 

20X 

21X 

22X 

23X 

24X 



INTERFACE 
7970E HP-IB 



HP-IB 

CONNECTOR 

ADAPTER 



7970E 
MAGNETIC 
TAPE UNIT 



Jl/3/1 Jl 

! I 

2 2 - 



Not Connected 



4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 



10- 

12- 

14- 

16- 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 



J2 
i 

■ 1 

- 2 

- 3 
-4 
-5 

- 6 

■ 7 



9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 



r 

JX 

i 
i 

2 

■ 3 

• 4 

• 5 

■ 6 

- 7 

■ 8 
-9 

■ 10 

■ 11 

- 12 

- 13 

■ 14 

- 15 

- 16 

■ 17 

- 18 

■ 19 
-20 
-21 

- 22 
-23 
-24 



07970-62371 HP-IB CONNECTOR ADAPTER 
Series 1810 [interconnect Diagran 
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07970-62372 
A-18KM6 



CO 



us 




oooooooooooo 
oooooooooooo 





n 



SWITCH ADAPTER 
Parts Location 
5-6 



0797 0-62372 
Series 1810 



RIBBON CABLE 

CONNECTOR 

J4 

25 

23 

21 

19 

17 

15- 

13 

11 

9 

7 

5 

3 

1 

2 ■ 

8 



26 
24 
22 
20 
18 
16 
14 
12 
10 
6 

4 




HP-IB 

CONNECTOR 

J6 

— 1 

— 2 

— 3 

— 4 

— 5 

— 6 

— 7 

— 8 

9 

— 10 

— 11 



21 
22 



13 
14 
15 
16 
17 
18 
19 

20 

23 
24 
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07970-62372 
Series 1810 



SWITCH ADAPTER 

Scheldt ic 

S-7 



-950- 



-wo- 



O 



-LIO- 










a 




n 








a 




c 




a 








G 






<x> 

00 








o~< 




Ul 




4^ 




UJ 
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-Z.S3- -eso- -sk>- -seo- -££0- -eu- -tto 







I I 



n 



-FS3- 




-L.V3- 



o 






33W 

H'l-' 
MO 



-fto- 



6tO 



20 



Ml-' 















a 
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VD 




oo 
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- 
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G 
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G 
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13 


G 
03 
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G 
to 




c 
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ST0- 
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00 




G 
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M 




- 
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_ 
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c 
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G 
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G 
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G 
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G 

M 




G 

00 
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TTO 


_ 
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ST3 


_ 
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G 

ON 
■fc. 




G 




G 




a 




G 
O 
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w.o 


_ 


-913 


— 
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^N 
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Ul 
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G 




r , 




G 
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^ 1 1 


-J 
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s 


^ WJO 
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Ul 
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OJ 


V 


MM 
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M 1 1 
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C0NTR0L PCA 
Parts Location 
S-8 



07970-62369 
Series 1829 




07970-62369 
Series 1829 



CONTROL. PCA 

Schenatic (i of 2) 

5-9 



REF. DES./ 
INDEX NO. 



DESCRIP I ION 



U47,48 ,69 
U49,5i 
U50 ,72 
US2.S4.3S 

U63 , iuO , lOi 

U7 ,73 

U71 

U88 

U89 ,90 

U91 

U93 

U99 

VRi 
Wi ,2 
XU91 
XU93 



IC 


74L8393 


IC 


74LS31 


IC 


74LS11 


IC 


74LS08 


IC 


74LS38 


IC 


74LS0 


IC 


74LS390 


IC 


74LS21 


IC 


74LS14 


IC 


: 74LS138 


NANO Processor 


PROM: Sqnt , 823191 


IC 


: 74LS05 



DIG: Ret, 6.9iv 

JUMPER 

SOCKET: 4 Pin 

SOCKET: 24 Pin 



PART NO. 



1820-1464 
1820-1210 
1820-120 3 
1820-1201 
1820-1209 
1820-1197 

1820-1991 
1820-120 5 
1820-1416 
1820-1216 
1820-1692 



.•-. '-} ."i >"i n 
U / 7 / U 


62397 


1820- 


•120 


1902- 


•0 49 


1258- 


- 1 2 4 


1200- 


-06S9 


1200- 


••0 341 



REF . DES./ 








I N D E X N . 


DES( 


;rip 1 ION 


PART NO. 


C i ■■■■ 8 -. i - i 6 > 


CAP 


, Olufcl iooy 


016 0-2055 


18-33 > 35 42, 








4 4 -■ 4 / , S3 -• S 7 , 

i;.v -•; 








..) .1. 

C 1 7 


CAP 


4 . 7ufd 


180 -26R3 


C43 


CAP 


iOOuf d 


0180-2207 


C48-S0 


CAP 


3 . 3 u f d 


0180-2664 


CS2 


CAP 


68ufd 


0180-269 


D31 -3 


LED 


3 0YDC SOmq 


i 990 -0404 


J 1-3 


CONN: 50 Pin 


1251-5544 


J 4 -3 


SOCKET : 16 P in 


i 20 0-0423 


J 6 


CONN; Power 


i 251 -55 6 


Ql 


TRANSISTOR: 2N39 6 


1853-0 36 


02 


TRANSISTOR: 2N39 4 


1854 02 IS 


Rl-4, 21,23,24 


RES 


Pack 10k 


1810-0280 


R 5 , 6 , 9 , 1 , i 1 , 1 9 


RES 


: 10k 5% . 2SU) 


683-10 35 


22, 23-30 








K 7 , 8 , 2 


RES 


22 57-, .25U 


0683-2215 


R 1 2 


RES 


: y Qr 1.21K 1% ,5W 


210 0-3211 


R 1 3 


RES 


1.21K 1% , 5W 


757-0821 


R 1 4 , i 8 


RES 


: Ik, 5%, . 2SU 


0683-1025 


i". .-. i" 

K J. Jj 


RES 


2 . 2K 5% . 2SW 


683 -22 2 S 


R 1 6 


RES 


: 1 . 5K 57. 


683-1325 


\'< 1 7 


RES 


4 . 7K 57. . 25U 


683-4725 


IP 1-8, GNDi-3 


TERM Stud Br 


0360-1813 


Ul0,17, 38-41 


IC: 


3341 


1818-0 093 


Uil ,12, 19 ,30 


IC: 


74 7 


182 0-0668 


Ui4, iS,25 ,26,33 


IC: 


7 4LS39S 


1820-1446 


33,46,37 ,68,79 








U 1 6 , 2 7 


IC: 


74L.S157 


1820-1470 


U18 ,22-24 ,34 


IC: 


74LS273 


1820-1730 


U2 ,29 > 31 ,38,8 


IC: 


74LS241 


1820-1918 


82 
U33 ,42 ,33 >39 ,60 


IC: 


74LS0 4 


1820-1199 


U36/37 


IC: 


74LS257 


1820-1438 


U43,44,45,56,62 


IC: 


74LS74 


1820-1112 


64-67 ,74 ,73,78 









CONTROL PCA 07970-62369 
Parts List Series 1829 



5-1U 



SIAXMI 



J3-SmL 



Si- IS" it-. 




T2-37 do 



12- V/ JLH1 



1/4-8-1 



G7970--62369 CONTROL PGA 

Series 1829 Schenatic (2 of 2) 

5-ii 
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r^-r- 1 




n 
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01 
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III, 



PH 
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Ji 
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CD 
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ID 



___ 
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pu-i 








n 










UJ 








a 
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G 
us 



^^ 


O 
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ID 


G 
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If-di 



CO o 

NJ I 

<£> 01 



WRITE 
Par Ts 
5- 12 



FORMATTER 
Locat i on 



PCA 797 0-6337 
Series 182? 



IMTEKHfll HP/B BUS 



WO/ 



±Z-jra > 



•Py-3.3 




J2-Vi 



at Ti-32 



Ji-Jfc 



Z-z-iS Z2-3i 



07970-62370 
Series 1829 



WRITE FORMATTER PCA 

Schenatic (i of 3) 

5-13 



x-)3 E °fl 



2-q £V 



2-10 WPfi 



2-ll ww I 



2-/2 



I R2.-7 



© 



d> 



7x0 mil 



;*H 



o* 



-jCSofe 



J3-. 



; L.5//2. 



if Q 



I 



..U70 



SW7F7 



^D 



^O^ 



bO 



.US 



dF 



S^) 11 — *0 



H^vi/ scr 



12 LS OO 



UTO 



^ 






3iOH i | + 



5Wf 0> 



jjiioi) 



Tl/siT 



sj ifoS y 5 — 1 fF^ITve 



4jL500 J 



5 7/9/r 3 



Uf-9 



pl©^g>* >© 



at \ $ 



^© 



fk/^> 



QJ- 



4." 
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^tioo\j£- 



,U_J 



Ml, Oil- 
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_*- s r/>« ;7 



->- S 7»r£ 4 



->- (.T*7£ 1 



-+- 5 ?>?.*= 7 



write: formatter pca 07970-62370 

Schematic ( d of 3) Series 1829 
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07970-62370 WRITE FORMATTER PCA 
Series 1829 Schenatic (3 of 3) 

5-15 



REF. DELS./ 
INDEX NO. 



044,65,72 

U47 

048 

US6 

057 

U59, 66/73 

U60 

U63 
U67 
U7i 
U74 
U76 
U77 

XU56 
X039 
XYi 
Yi 



DESCRIPTION 



IC 
IC 
IC 
IC 
IC 
IC 
IC 

IC 
IC 
IC 
IC 
IC 
IC 



74LS38 

74LS19Q 

74LS54 

74LS138 

74LS21 

74LSB6 

74180 

74LS0 2 

74LS28 

74LS10 

74LS27 

7438 

74LS28 



SOCKET : 
SOCKET : 
STRAP : 
CRYSTAL 



IC 16 Pin 
IC 48 Pm 
Cr ystal 
7.2MHZ 



PART NO. 



1820 -1207 
1820-1279 
1820-1285 
1820 -- 121 6 
1820-1205 
1820-1211 
1820-0 435 

1820-1144 
1820-1634 
1820-1202 
1820-12 06 
1820 --0621 
1820 •1273 

12 - 423 
i20 0-0650 
8 1 5 i • 1 4 
0410-0 449 



REF. DES./ 






INDEX NO. 


DESCRIPTION 


PART NO. 


Lr 1 , 2 y t'j "" li > 1 1 


CAP : . Oiuf d 


160-2055 


i i , i 2 , 1 4 •■■- 3 2 






29 ,30 > 32- 34 






C4 ,31 


CAP 


: lOOufd 


0180-2207 


C5 


CAP 


: 47ufd 


0180-2249 


C9 


CAP 


; 220 pfd 


0160-0134 


C 1 , 1 3 


CAP 


: 39 pfd 


014 0-0200 


DSi ,2,3,4 


LED 


1990-0404 


J 1 , 2 


CONN: 5 Pin 


1251-5544 


J 3 


SOCKET: IC 16 Pin 


120 0-0 42 


J 4 


CONN: 26 Pin 


1251-4605 


R 1 , 1 1 


RES : 330 5% -. 25W 


683-331 5 


R2,28 


RES: Pack 2.2k 


i810-U277 


R 3 


RES: 15K 57. . 25W 


0638-1535 


R4--10 , 15 -17 , i9 


RES: 10k 5% . 25 W 


683-- 10 35 


22-24 ,27,29,30 






R 1 2 


RES: 13.3K 1% . 125U 


0757-0289 


R18 


RES: 14.7K 1% . 125U 


0698-3156 


R 2 U , d 1 


RES: 220 5% ,12514 


683-2215 


R25 


RES: 47K 57. , 25U 


0683-4735 


iPi-8 GNDi-3 


PINS: Test 


360-1831 


Ui2,23 


IC: 


7 4 L S3 9 


1820-1463 


i. J 13,2 7 , 4 9 


IC: 


74LS74 


1820-1112 


021 ,45,53,70 


IC: 


74LS0 4 


1820-1199 


U22 


IC: 


74LS11 


1820-1203 


024, 35, 46, oi ,68 


IC: 


74LS112 


1820-1212 


U25 ,29,36,43,62 


IC: 


74LS0 


1820-1197 


6 9 , 7 5 






I.J 2 6 , 42 , 54 , 58 ,64 


IC: 74LS0 8 


1820-1201 


03 u' 


IC: 74L.S0S 


1820-120 


U3 3 


IC: 


74160 


182 0-0899 


034 


IC: 


74LS123 


1820-1423 


U37 


IC : 


74LS32 


i820-1208 


38,5 


I C : 


7 4 i... S 2 9 8 


1820-144 4 


U4 , 41 ,51 ,52 


IC: 


HP 3448 


1820-1972 



WRITE FORMATTER PCA 07970--63370 



Par 



List 



Series i829 



APPENDIX A 



* Note; (DIG i thru 8 Correspond to HP 300 1MB Lines IS thru 8) * 

*t l '*T^*r > *p *n *fr *T^ ^ ^ /fiJfiSf* /ft JfsSfs ffi *f\ jp. *$> ^ *T* ^ j^.^ /^ ^ ^ <q* Jp. fy *f> *fs ^* /^ ^ ^ /ft. ^v >fw ^^^^^^^^JTb/p./|\i^^^v^k^j^^^,/f,J'^^w/^/^/|^j'^ 



Table A~l 
Tape Unit Identify Bytes 





DIO L 


.ine s 




B y t e # i 


B y t e 


*2 


i = i 




i =: 


i 


2 = 




2 ~ 


i 


3 « 




3 ~ 





4-0 




4 :::: 





S = 




5 = 





6 = 




6 - 





7 - 




7 :u: 





8=0 




8 = 


i 



A~i 



Table A- 2 



A v a i 1 a b 1 e C o m m a n cl s 
I... .i. s l' e 1 1 M o d e 
(ML A = OOiOODDD)* 



M S A " :: 1 i OOOO I) a t a b y t e < s ) to follow re p r e s e n t d a t a t o b e 

wr 1 t ten t o tape . 
M S A -- i i 1 D a t a byte t o f o 1 1 o w r e p r e s e n t s t It e a c t u a 1 

c o m m a n cl t o b a p e r f o r m e d by t h e t a p e u n 1 t . 
MSA ~ :: OilOOiii " E n d " C o m m a n cl / S e r v i c e R e q u e s t A c: l< n o w 1 e d a e - 

D a t a b y t e t o f o 1 1 o w re p r e s e n t s a n " E'. n cl " C o m m a n d / 

8 e r v i. c: e R e qu e s t R e g i s t e r f o r t h e t a p e u n .i. t 

( See Tab le A -S) . 

ii S A :::: 1 i i Devi c: e c I e a r resets t h e i n t e r f a c e 

ft S A :::: 1 1 1 i i 1 I) a t a byte s t o f o How r e p r e s e n t .i. n f o r m a t j. o n 

(64 bytes) to b e s a v e cl f o r f u t u r e e c h o .i. n g > 

"HP -IB Loop back" . 



N o t e : "i" h e 1 o w or cl e r 4 b i t s o f t h e s e c: o n d a r y ad d r e s s ( ft S A ) 

r e p r e s e n t s t h e H P 3 CoMMand I n s t r u c t .i. o n ii o cl i f j. e r s . 
* DDD -■ Device's " F u n d a m e n t a 1 A cl cl r e s s ' ' 



A- 2 



Table A -3 

Available Status 
Talk Mode 



(MTA ~ 01 ODD!))* 
MSA :::: 01100000 Data byte(s) to follow represent data to be 

read fron tape . 
MSA "- 01100001 The three data bytes to follow represent the 

status registers fron the tape unit, (See Table 

A -6) . 
MSA "- 01 10 10 The two data bytes to follow represent the 

n u n b e r of bytes read/wri 1 1 e n f o r t h e 1 a s t r e c o r d 

The first is the Most significant value of the 

<:: o u n t . 
MSA -" 01110000 Data byte to follow represents Device Specified 

Jump fron tape unit (See Table A- 7) . 
MSA :::: 1 1 1 1 1 1 Da t a b y t e s t o f o 1 1 o w r e p r e s e n t 1 n f o r m a t i o n 

received (64 bytes) with "Loop back" CommqiicI, 



* DDD ~» Device's "Fundanental Address" 



A- 3 



Table A- -A 

C o m m a n d Reg i. s t e r 
(See S . 3 . 1 . i f o r d e t a i 1 s > 



Va J. ue 


(Octal ) 






Value 


(Octal ) 


~ 


Reser vecl 






10 - 


Read Record 


.1 :* 


Select Unit 







11 - 


F o r ward S p a c e Re c o r e 


2 :::: 


Select Unit 


i 




12 ■■■■■■■ 


& a c k s p a c e R e c o r cl 


3 :::: 


Select Unit 






13 = 


F o r w a r d S p a c e F i 1 e 


4 :::: 


Select Unit 


3 




14 = 


Backspace File 


S = 


Write Re cor 


d 




is ■■■■■■■■ 


R e w i n d 


6 "» 


Write File 


Mark 


(EOF) 


1 6 :::: 


Rewind and Go Off -Line 


'/ :::: 


Write Gap 






17 ~ 


Read Record Backward 



A-4 



Table A- 5 



"End "CoMMands/Ser vice Request Reg ister 
(See S, 3.1.2 for details) 



DIG Lines 

i :: ~ " En d " Co nnan d /C 1 e ar P ar a 1 1 e 1 P oil R e sp o n se 
(Service Request) for selected device only, 

2 :::: S top p o 1 1 i n g f o r d a t a / 1 n h i b i t P P resp o n s e 

for Read bursts for selected device 

3 ~~ Enable Parallel Poll Response (Service Requests) 

for all devices connected to the interface. 
A ~ Reserved 

5 •-- Clear OS J Register for selected device only. 

6 = Reserved 

7 = Reserved 

8 ™ Reserved 



A--S 



(able A- 6 

Status R e q i s t e r -B : i 
(See S . 3 , 2 . i for details) 



D 1 
1 "- 


L. j. n e s 
ON --I ine 






".') ;;;; 


Multiple "f r a c k E r r o r ( s ) ( M T E ) 






3 :::: 


F i. 1 e P r o t e c t e (J ( N o t W r i t e E n a b 1 e c:l ■ 


No Write 


R i n q ) . 


4 ,:: 


C o m m a n d Re j e c t e d 






i" - 


S i n ci 1 e T r a c k E r r o r ( S T E ) , 






C. 

K.J 


End -of -rape ( EOT ) . 






'/' :::: 


1... o a d P o i n t ( L P ) / B e g i n n i. n g •■■• o f ■••■ T a p 


» (BGT) 




8 ~ 









Status Register # 2 
(See S.Z.2..Z for details) 



DIG 


1... .i. ri e s 




i ~ 


1 1 "i t e r f a c e 


B u s v 


'j 


Tape Unit 


B u s y 




R e w .i. n d i n g 




4 ::, 


T a p e R u n a w a y 




Data Error 


( "( i m j. n q ) 


6 :::: 


Selected 1 


ape Unit L.SB 


/ :::: 


btilt; c ted I 


ape Unit NSB 


8 -- 


R e s e r v e d 





S t a t u s R e g i s t er * 3 
(See S.3.2.3 for details) 



DIG 


L 1 1 1 e s 








1 ™ 


T a p e U n i t h a s bee n 


p 1 a c: e d 


On- 


• L.. i n e 


c '•'•'■'• 


l a p e Un i t i h as bee n 


p laced 


On- 


-Line 


3 " :: 


Tape Unit 2 has been 


p 1 a c e d 


On- 


- 1... i n e 


4 ::, 


I a p e U n i t 3 h a s bee n 


p 1 a c e d 


On- 


•■ L J. n e 


"-) 


C o m i v i a n d P a r i t y E r r o r 








6 ■■■■■ 

i :u: 


P o w e r h a s b e e n r e s t o r 
Reser ved 


> e d 






8 - 


Reser ved 









A- 6 



Table A- ■? 



Devi c e 8 p e ci f i e d J u m p Reg .i. s ter < D S J ; s ) 
(See S . 3 . 2. . 4 f or d e t a J. 1 s ) 



Value 



Act ion 



:::: No spec i a 1 a c t i o n r e q u i r e d 

1 ~ S t atus R e ques t s h o u 1 d b e p e r i o r m e d 



*Tfi3nge 1 Manual Part No.: 07970-90919 

y „AUG 1979 Print Date: SEP 1978 



CHANGE TO: 
7970E HP-IB INTERFACE 
PROGRAMMING AND SERVICE MANUAL 



CHANGE DESCRIPTION 

This change to the manual reflects design changes to the HP-IB interface 
for the 7970E Magnetic Tape Unit. 

CHANGE INSTRUCTIONS 

Insert page 3-5/3-6 at the end of section three; insert pages 5-17/5-18 
and 5-19 at the end of section five. 



■ P.O. Box 15, Boise, Idaho 83707, Tel. 208-376-6000, TWX 910-970-5784 

Europe: 1217 Meyrin-Geneva, Switzerland • Cable "HEWPACKSA" Tel. (022) 41.54.00 



Printed in U.S.A. 



3-6 POWER SEQUENCE 

The power sequence assenbly is provided to insure that the HP-IB 
interface will not conprowise tape integrity as a result of power 
failures. This data loss is caused by improper recovery of the 
HP-IB interface Microprocessor fron these power interruptions. 
The power sequence PCA will shut down the HP-IB interface pro- 
cessor and switch the 7970 tape unit to the off-line condition if 
the supply voltages to the HP-IB interface drop below acceptable 
levels. This process will prevent a data loss because of power 
line drop outs or power supply failures. To provide this shut 
down, the +12, -12, and +5 supply voltages from the power dis- 
tribution assewbly are fed into +12, -12, and +5 volt cowparators 
on the Power Sequence PCA. If a power line drop out occurs and 
these voltages drop below their acceptable levels, the coMparator 
output will go high (see Figure 3-2) . A high output fron any 



POWER SEQUENCE PCA 



COMPARATORS 
TlefT 



FROM 
POWER 
DISTRIBUTION; 



+12V 



-12V 



+ 5V 




SEQUENCE 
CONTROL 



OFF-LINE 



SWITCH 



+12V 



-12V 



+ 5V 



TO 
.TAPE 

"drive 




Figure 3-2. POWER SEQUENCE BLOCK DIAGRAM 



3-5 



comparator will initiate the sequence control circuits to iMMedi- 
ately switch off the +12 supply voltage (refer to Figure 3-3) to 
the Microprocessor on the interface and set the OFF-LINE signal 
line low which will transfer the tape unit to the off-line state 
(the ON-LINE light on the operator switch panel on the tape drive 
goes out . 



POWER IN TOLERANCE 



POWER OUT OF TOLERANCE 



+12V 
OV 



OFF-LINE 
OFF-LINE 



800 usee. 



"1 



250 usee 



Figure 3-3. POWER SEQUENCE WAVEFORM TIMING DIAGRAM 



As the +12, -12, and +5 voltages return to acceptable levels the 
Power Sequence PCA will switch the +12 back on to the interface 
and approxinately 2S0 Microseconds later, switch the OFF-LINE 
signal high again. The operator Must Manually place the tape 
unit back on line by pressing the ON-LINE switch on the 7970-E 
front switch panel. 



3-6 



C4 



J3-1 



J2-1 



Jl-1 



Q OOP o^ o o) > O O O § > Q 



TP1 



o 



Ql 



<3> 



TP2 



I I 






TP5i 



OS 

07970-62407 
B-1931-46 



Q2 



o A 






Ul 



U2 



TP3 




• 






U3 


i 





TP4 



TP7 



OS 

+ I 



U4 



07970-62407 Power Sequence PCA 
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REF. DES./ 
INDEX NO. 



DESCRIPTION 



HP PART NO. 



CI 
C2 
C3 

Jl 
J2 
J3 

Ql 
Q2 

Rl,5 

R2,15 

R3 

R4,13 

R6,8,17,18 

R7 

R9 

RIO 

Rll,12 

R14 

R16 
TP1-8 

Ul 
U2 
U3 
U4 

C4 



CAP 
CAP 
CAP 

CONN 
CONN 
CONN 

XSTR: 
XSTR: 



RES 
RES 
RES 
RES 
RES 

RES 
RES 
RES 
RES 
RES 

RES: 
TERM 



IC 
IC 
IC 
IC 



82 0pfd 
O.Olufd 
lufd 

Mo lex 
Mo lex 
Mo lex 

2N3904 
2N3906 

4.7K 5% 
68 OK 5% 
1.5K 5% 
16. 2K 1% 
4.64K 1% 



34. 8K 
28. 7K 
237K 

IK 
47K 

100 



1% 
1% 

1% 

1% 

5% 

5% 



SN75452 
SN7405 
MC1403 
LM33 9 



CAP: 3000ufd 4 0vdc 



0160-2009 
0160-2055 
0180-2764 

1251-5728 
1251-5251 
1251-5727 

1854-0215 
1853-0036 

0683-4725 
0683-6845 
0683-1555 
0757-0447 
0698-3155 

0757-0123 
0698-3449 
0698-3266 
0683-1025 
0683-4735 

0683-1015 
0360-1682 

1820-0799 
1820-0175 
1826-0467 
1826-0138 

0180-2395 



Power 
Parts 



Sequence 
List 



PCA 07970-62407 
Series 193i 



S~i8 



T 




TX 



?" 



" > ' I , +5 

+C3 1826-0138 < . R5 ,„ >« R1 7 „ 

-L , „ LM339 >4.7KV- 7 K 

<68ok-t luF LiTs. t » 4 | <TPl9 



R15 
680K 



, 7 54 5 2 



«r. 



R13^16. 



WT 



•^7405 



07970-62407 Power Sequence PCA 
Series i93i Schematic 



5~i9 



EWLETT 



Printed in U.S.A. 
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